Session : 2025-26 AS PER NEW NTA SYLLABUS
Total Questions : 309

JEE MAINS MATHEMATICS
9.DIFFERENTIAL EQUATIONS

10.

11.

12.

Single Correct Answer Type

Let F denotes the family of ellipses whose centre is at the origin and major axis is the y-axis.
Then, equation of the family F is

4’y d_Y( ay _ )_ dz_y_d_Y( a _ )_
a)dx2+dxxdx y)=0 b)xydx2 dxxdx y)=0
L2 () dz_;v_d_y( ay _ )_
C)xy (xdx y)—O ddx2 dxxdx y)=0
3/2
[+@)]
The order and degree of the differential equation p = 2y are respectively
dx?
a) 2,2 b) 2,3 )21 d) None of these

The differential equation of the family of curves y = e?*(a cos x + b sin x), where a and b are
arbitrary constants, is given by
a)y, —4y1 +5y =0 b)2yz—y1+5y=0 Ay, +4y; =5y =0 d)y,—2y; +5y=0

ax
The solution of z .y represents a circle when

a)a=»>b b)a =-b c)a=-2b d)a=2b
Solution of the differential equation % + % =x?is

-3

_x -2 — 51 _x -1 = x?
a)y="+cx b)y=x"1+cx y=T+cx dxy=x"+c

The differential equation satisfied by the family of curves y = ax cos (i + b), where a and b are

parameters, is
a)x’y, +y =0 b) x*y, +y =0 Jxy, =y =0 d)x*y, -y =0
The solution of the differential equation y dx + (x + x%y)dy = 0 is

a)—$=c b)—i+10gy=c c)i+10gy=c d) logy = cx

The degree of the differential equation 2 ( ) +3 ( ) +4y3 =x,is

a)o b) 1 c) 2 d)3
The differential equation cot y dx = x dy has a solution of the form
a) y =cosx b) x = csecy c) x =siny d)y =sinx

The solution of the differential equation (3xy + y?)dx + (x? + xy)dy = 0 is
a) x2xy +y?) =c? b)x?Qxy—y?) =c? ) x*(y?—2xy) =c? d)None of these

The order and degree of the differential equation \/% — 4% _ 7y = 0are

dx
a)land 1/2 b)2and 1 c)land1 d)1and 2
Solution of the differential equation cos x dy = y(sinx — y)dx,0 < x < g, is
a)secx = (tanx + c)y b) ysecx =tanx + ¢
c) ytanx =secx + ¢ d)tanx = (secx + x)y
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2
If x = Acos4t + B sin 4t, then ZTZ is equal to
) 16x b) 16 x c) x d) —x
If —= + y = 2e%*, then y is equal to

a) ce* +§e2x b) (1+x)e‘x+§ e? + ¢
c) ce™ +§ ex de™ +§ e +¢
a _¢2

The solution of differential equation % % is
a)t:w b)t:@-kc C)t:g(x) d)t=g(x)+x+c

X x+c
The differential equation of all circles of radius a is of order
a)2 b) 3 c) 4 d) None of these
The solution of the differential equation xy?dy — (x3 + y3)dx = 0 is
a)y?=3x3+c b) y* = 3x3log(cx) o) y* =3x3 +log(cx) d)y3+ 3x3 =log(cx)

The solution of the differential equation x Z—z + y = xcosx + sinx, giventhaty = 1 when x = g,
is

a)y =sinx — cosx b) y = cosx c)y =sinx d)y = sinx + cosx
The differential equation obtained by eliminating the arbitrary constants a and b from xy =

ae”® + be™*is

2

a)x +2——xy 0 b)%*'ZJ’Z—Z—xy:O
2

Q) x +2 +xy—0 d)ZTZ‘l‘d—y—xy:O

The general solution of the differential equatlon + 2 + y = 2e3% is given by

—3x

a)y = (c; + %) ex+% b)y: (c1+czx)e‘x+—
3x —3x
Ay =(c;tcx)e™ + eT d)y = (¢ + cyx)e* +2
The solution of the differential equation (2y — 1)dx — (2x + 3)dy = 0, is
2x—1 2x +3 2x—1 2y +1
b = C‘ C' d =
)2y+3 )Zy—l )Zy—l )2x—3 ¢

A curve passes through the point (0, 1) and the gradient at (x, y) onitis y(xy — 1). The equation of the
curve is

a)yx—1)=1 b)y(x+1)=1 gx(y+1)=1 dxiy-1)=1
Solution of the differential equation xdy — ydx = 0 represents a

a) Parabola b) Circle c) Hyperbola d) Straight line
If Z—z =14+ x+y+xyandy(—1) = 0, then the function y is

a) e(1-%)?/2 b) e(1+0)?/2 _ 1 ) log,(1+x)—1 d) (1 + x)

. . : . . d -1 .
An integrating factor of the differential equation x d—z +ylogx = xe*x"2'%8% (x > 0), is

a) xlogx b) (vx) " I (Vo) F @) e
The differential equation y Z—z + x = c represents

a) A family of hyperbolas

b) A family of circles whose centres are on the y-axis
c) A family of parabolas

d) A family of circles whose centres are on the x-axis
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Ify' = XY then its solution is
x+y

a)y?+2xy—x?=c b)y?+2xy+x?2=c¢ Ayr-2xy—x*=c¢ d)y?—-2xy+x?=c

The order of differential equation whose general solution is given by y = c;e2**¢2 + c;e* + ¢, sin(x + c5)

is

a) 5 b) 4 03 d) 2
The solution of the differential equation xziyz dy = (xziyz - 1) dx, is
2
a) y = xcot(C — x) b) cos_l%z (=x+C) o) y=xtan(C —x) d)y—Z:xtan(C—x)
X
If dx +dy = (x + y)(dx — dy), then log(x + y) is equal to
ajx+y+c b)x+2y+c cJx—y+c d2x+y+c
The solution of the equation y — x L =a (y + E) is
aAy=cx+a)(1—-ay) b))y =c(x+a)(1+ay)
Ay=clx—a)(1+ay) d) None of these
. . . dy 2/3 d3y
The order and degree of the differential equation (1 +3 E) =4 —mzare
2
2 (12) b) (3,1) 0 (33) d) (1,2)

The equation of one of the curves whose slope at any point is equal to y + 2x is
aA)y=2€*+x-1) by=20€*—-x-1) Qy=2(e*—-x+1) dy=2(e*+x+1)
The degree of the differential equation of all curves having normal of constant length c, is

a)l b) 3 c) 4 d) None of these

The solution of% +1 = cosec (x +y)is

a)jcos(x+y)+x=c b)cos(c +y)=c
c)sinx+y)+x=c d)sin(x +y) +sin(x+y) =c
The solution of the differential equation Z—z = e3%72V 4 x2e™¥,is

e =e3*+x3+¢ b)%e2y=§(83x+x3)+c
c)%ezyzé(e3x+x3)+c d)e? =e3* +x3 +¢

The differential equation whose solution is (x — h)? + (y — k)? = a? is (a is a constant)

) 3
dy\? d?y

a - — 27
) _1 + (dx) ] a dx?

] 3 2
dy\? d?y
b - — 222
) _1 + (dx) ] a (dx2

_ dy 3 dzy 2
C —_— = 2 —_—
) _1 * (dx)] 4 (dx2
d) None of these
The degree and order of the differential equation whose solution is a parabola whose axis is x-

axis, are

a) 1,1 b) 1,2 ¢) 1,0 d)2,1

. . , . d 1
General solution of the differential equation DI
dx x+y—1

is given by

a)x+y=loglx+y|l+c b)x —y=log|x+y|+c
cy=x+log|x+y|+c dy=xlog|x+y|+c
Integral curve satisfying y' = izjz ,¥(1) = 2 has the slope at the point (1, 0) of the curve is equal to

a) —5/3 b) —1 01 d)5/3
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The slope at any point of a curve y = f(x) is given by % = 3x? and it passes through (-1,1). The

equation of the curve is

aAy=x3+2 b)y=—x3-2 y=3x>+4 dy=—-x3+2
The solution of the differential equation (x + y)? Z—z =a’is
2
a)(x+y)2=aZ—x+c b)(x+y)2=a’x+c
A (x+y)?=2a%*x+c d) None of these
y = cx — c?, is the general solution of the differential equation
a) (y):—xy' +y=0 b)y" =
Jy' =c ) +xy' +y=0
. v k.
The solution OfE tov=-—gis
k m m k k m k m
a)v=ce_ﬁt—Tg b)v=c—Tge_Et c) ve” Zt—c—Tg d)vemt—c—Tg
The solution of% + ytanx = secxis
a)ysecx=tanx+c b) ytanx =secx + ¢ c)tanx = ytanx + ¢ d)xsecx =tany +c
+x tanZ
If 2= % then smzls equal to
dx x
a) cx? b) cx c) cx3 d) cx*
The differential equation of the family of curve y? = 4a(x + 1), is
dy dy
a)y?=4— ( )
I G
dy
b) 2y =—+4
) 2y Ix + 4a
dy\? dy
c) y2 = 2 2 _
1 g) t g 0
d
a)y* 2 4 ~+4y=0
The solution of the differential equation Z—z = e Vs
a)e*+e¥ =c b)e* —e¥ = cJe*+eV =c de*—eV =c
. . . . dy  (ty)? [ dy\? .
The solution of differential equation t = 1 + (ty) <t ( E) +...00 is
a)y=+/(ogt)2+c bty=t"+c c)y=logt+c d)y = (logt)? +¢
The solution of x dy —y dx + x?e* dx =0 is
a)¥+ex=c b)§+ex=c Ax+e’=c dy+e*=
The solution of% + 2y tanx = sinx, is
a) ysec3x =sec’x+C b)ysec’x=secx+C c)ysinx=tanx+C d) None of these

The equation of the curve passing through the origin and satisfying the differential equation (1 + x?) % +

2xy = 4x?is
a) (1+x¥)y=x3 b) 2(1 + x?)y =3 x3 )3(1+x¥)y=4x3 d) None of these
The solution of the differential equation % =e* Y +x%eVis
=XV _xze_y +
a)y b)ey—ex=lx3+c c)ex+e3’=lx3+c d)ex—ey=§x3+c
c
The solution of the equation x? — = logx whenx = 1,y = 0 and —=—11is

a) E(logx)2 + logx b) 5(logx)2 —logx ) —E(logx)2 + logx d) —;(logx)2 —logx

Observe the following statements
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A:Interating factor Of% +y =x%ise”

R: Integrating factor Of% +P(x)y = Q(x) is e/ P(ax

Then, the true statement among the following is

a) Aistrue, R is false b) A is false, R is true
c) Aistrue, Ristrue, R=> A d) A is false, R is false

The differential equation of the family of ellipse having major and minor axes respectively along the x and
y-axes and the minor axis is equal to half of the major axis, is

a)xy' —4y =0 b)4xy'+y =0 c)4yy'+x=0 d)yy' +4x =0
The differential equation of system of concentric circles with centre (1,2) is
) x-2)+H-1DZ=0 b (x—1)+ (-2 Z=0
O@E+DZ+—-2)=0 )@+ 2+ -1 =0
The equation of family of a curve is y? = 4a(x + a) then differential equation of the family is
a)y =y +x by =y"+x dy=2y'x+yy* Ay +y +y*=0
y = Ae* + Be?* + Ce3* satisfies the differential equation
a)y" —6y' +11y' —6y =0 b)yy" +6y" +11y' +6y =0
Ay +6y"—-11y'+6y =0 dy" —6y"—11y' + 6y =0
The differential equation of all parabolas whose axes are parallel to y-axis, is

y _ Ex _ Py dx a?y | 5 dy _
a)ﬁ—o b)dyz_c C)dx3+dy2_0 d)ﬁ‘kZE—C

The differential equation of all circles which passes through the origin and whose centre lies on y-
axis, is

dy dy
2 _y2y 2 _ = b 2 _y2y = =
a) (x%2—y )dx 2xy =0 ) (x2—y )dx+2xy 0
dy dy
2— 2 _— = d 2— 2 _— =
c) (x y)dx xy=20 ) (x y)dx+xy 0

The equation of the curve whose tangent at any point (x,y) makes an angle tan™!(2x + 3y) with
x-axis and which passes through (1,2) is

a) 6x +9y + 2 = 26e3(*~ D b) 6x — 9y + 2 = 2631

c) 6x + 9y — 2 = 2631 d) 6x — 9y — 2 = 263~

The solution of the differential equation Z—z - ta:y =2 3; ZS 2 is

a) Siiy"‘lOgX:C b)sizx+10gx=c logx+x=c d)logx+y=c

The order and degree of the differential equation

5 (dz—y)s +4 (d3—y)2 + (d—y)3 + 2y + x3 = 0 are respectively

dx? dx3 dx

a) (2,5) b) (3,2) c) (1,3) d) (2,3)
) . ) dy dy\? )

The order and degree of the differential equation y = T a? (E) + b2 is
a) 3,1 b) 1,2 )21 d) 1,3
The differential equation of all ‘Simple Harmonic Motions’ of given period 27”, is

d?x d?x d?x d’x 1
a)ﬁ+nx=0 b)ﬁ+n2x=0 C)W—n2x=0 d)m+ﬁx=0
Solution of the differential equation ‘;—y + c;—y =0,is

1 1

a) logx =logy b);+;=c Ax+y=c d)xy=c
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The differential equation of all non-vertical lines in a plane is

@y _ ax _ ay _ ax _
HE—O b)dyZ—O C)dx—o d)dy 0
2
The solution of & = 5 is
dx xXy—x
a) e¥/* = kx b) e¥/* = ky ) eV = kx d) e ¥/* = ky

. . . dy 2/3 d?%y .
The order and degree of the differential equation (1 + 43) =4 ez are respectively

2) 1, b) 3,2 0 23 42,2
The solution of the differential equationy’ = 1+ x + y2 + xy?,y(0) = 0 is

2
. X
a)y —exp<x+7>—1

2
. X
b)y —1+Cexp<x+7>

c) y =tan(C + x + x?)

xZ
dy= tan<x+7>

dy , ¥

Solution of the differential equation wt>= sinx is

a) x(y+cosx) =sinx + ¢ b) x(y —cosx) =sinx + ¢

c) x(ycosx) =sinx + ¢ d)x(y —cosx) =cosx +c

The integrating factor of the differential equation (ylogy)dx = (logy — x)dy is
1

a) Togy b) log(logy) c)1+logy d) logy

The family of curves y = e¢sn¥

differential equation

, where a is an arbitrary constant, is represented by the

oty ™ — tanx X — ina X — cosx ¥
a) logy—tanxdx b)ylogy—tanxdx c)ylogy—smxdx d) logy cosx -~
The order of differential equation of all parabolas having directrix parallel to x-axis is

a) 3 b) 1 c) 4 d) 2

The solution of the differential equation x dy — y dx = {/x3 + y? dx, is
A x+/x2+y2=Cx* bly—x2+y?2=Cx Jx—x2+y?2=Cx d)y+x%?+y?=Cx?

The integral factor of equation (x? + 1) Z—i’ +2xy =x2—1is

2 2 -
a) x? +1 b)— x ax 1 d) None of these
x*+1 x2+1
The difference equation of the family of circles with fixed radius r and with centre on y-axis is
a)y?(L+yf) =r?yi  b)y? =r?y; +yf Ax*A+yd) =r¥yf  d)x?=ry +yf

The differential equation of the family y = ae® + bx e* + cx? e* of curves, where a, b, ¢ are
arbitrary constants, is

a)y" +3y"+3y'+y=0 b)y" +3y" -3y’ —y=0
C)yr/r_3y/r_3y/+y=0 d)y111_3y1+3y1_y=0

y = ae™ + be™™* satisfies which of the following differential equations

W_ oy = 23 — @y 2 d) None of these
a)dx my =0 b)dx+my—0 c)dx2 m°y =0
The order and degree of the differential equation vsinx (dx + dy) = Vcosx (dx — dy) are
a) (1,2) b) (2,2) c) (1,1) d) (2,1)

The order of the differential equation of all circles of radius r, having centre on y —axis and passing
through the origin, is
a)1l b) 2 c)3 d) 4
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An integrating factor of the differential equation (1 + y + x2y)dx + (x + x3)dy = 0 is
a) log x b) x c) e* d)i

. dy _ (y 1/3.
The solution Ofﬁ = (;) is

a) x2/3 +y2/3 =c b) x1/3 4 y1/3 =c C) y2/3 _ x2/3 =c d) y1/3 _ x1/3 =c
The differential equation of the curve for which the initial ordinate of any tangent is equal to the
corresponding subnormal, is

a) Non-linear b) Homogeneous

c) In variable separable form d) None of the above

The solution of differential equation y — x Z—z =a ( y? + Z—z ) is

a)(x+a)(x+ay) =cy b) (x+a)(1—ay) =cy

) (x+a)(1l—ay)=—cy d) None of these

The equation of family of curves for which the length of the normal is equal to the radius vector, is
a)y? ¥ x?=k? b)ytx=k c) y? = kx d) None of these

The equation of the curve in which the portion of y-axis cut off between the origin and the tangent varies
as the cube of the abscissa of the point of contact is

3 2
a)y:ka+cx b)y=_ka+c
_kx® cx?
c)y=—k—x3+cx d)y . 3 2 . .
2 (k is constant of proportionality)

(where c is arbitrary constant)
The solution of differential equation (sinx + cos x)dy + (cos x — sinx)dx = 0 is
a) e*(sinx+cosx)+c=0 b) e¥(sinx + cosx) = ¢
c) e¥(cosx —sinx) =c¢ d)e*(sinx —cosx) =c¢
A particles moves in a straight line with a velocity given by % = x + 1 (x is the distance described). The

time taken by a particle to traverse a distance of 99 metres is

1
a) logpe b) 2log, 10 c) 2loggpe d) Elog10 e
The differential equation of all parabolas having their axis of symmetry coinciding with the axis of X, is
d?y  dy\* d?x  (dx\? d%y dy d) None of these
A)y—= 4+ (L) = b —+<—) =0 AJy—=2+-—2=0
) ydxz + (dx) 0 )x dy? dy ) ydxz * dx

. . . . d .
The solution of the differential equation L DY g
dx Xy+x

cx cxX
a)x+y=log(%) b) x +y = log(cxy) c)x—yzlog(y) d)y—leog(;)
Observe the following statements.
LIFdy + 2xy dx = 2e~** dx, then ye"2 =2x+c
ILIF ye"2 —2x =c,then dx = (Ze""2 - ny)dy
Which is/are correct statements?
a) Both [ and II are true b) Neither I nor Il is true
c) lis true, Il is false d) I is false, Il is true
The degree of the differential equation corresponding to the family of curves y = a(x + a)?, where ais an

arbitrary constant is
a)l b) 2 c)3 d) None of these

. . . d?y 3 dy\* .
The order and degree of the differential equation == 1- (E) are respectively

a) 2,3 b) 3,2 Q) 2,4 d) 2,2
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Solution of differential equation secx dy — cosecy dx = 0is

a)cosx +siny =c b) sinx + cosy = ¢ c)siny —cosx =c d)cosy —sinx =c¢
The solution of the differential equation A Ak

dx 2x—4y
a)(x—2y)2+2x=c b)) (x—-2y)2+x=c )(x—-2y)+2x>2=c d(x—-2y)+x*=c
The differential equation of all circles in the first quadrant which touch the coordinate axes is of order

a)l b) 2 c)3 d) None of these

The solution of the differential equation Z—z = x+7y satisfying the condition y(1) = 1is

a)y=xlogx +x b)y =logx + x o)y =xlogx + x? d)y=xe®V
The slope of the tangent at (x, y) to a curve passing through a point (2, 1) is xz:;z, then the equation of the
curve is
a) 2(x?2 —y?) =3x b) 2(x? — y2) = 6y Ax(x2—-y¥) =6 d)x(x?2+y?) =10
. . . d2y dy 3/2
The order and degree of the differential equation |y + =Xt (E) are
a) 2,2 b) 2,1 c) 1,2 d) 2,3
The solution of% +y=¢e"is
a)2y=e*+¢ b) 2ye* =e? +¢ c) 2ye* =e* +¢ d) 2ye?* = 2e* + ¢
If p(x) = ¢'(x) and $(1) = 2, then ¢(3) equals
a) e? b) 2 e? c) 3e? d)2e3
. . . . dy . x+y\ _ . x=yY\ .

The general solution of the differential equation o, Tsin (T) = sin (T) is

Y\ _ . N_ (X
a) logtan (E) =c—2sinx b) logtan (Z) =c — 2sin (2)

Yy TN _ . y oy _ (X
c)logtan(§+z)—c—251nx d)logtan(Z+Z)—c Zsm(z)
The differential equation of family of curves x? + y? — 2ax = 0, is
a)x?—y?—2xyy' =0 Db)y*—x*=2xyy Q) x2+y*+2y"=0 d) None of these

The order of the differential equation whose general solution is given by y = (¢; +
c;) cos(x + ¢c3) — c,e* s where ¢y, ¢, €3, C4, Cs are arbitrary constants, is

a) 4 b) 3 c) 2 d)5
The degree of the equation e* + sin (Z—i) =3is

a) 2 b) 0

c) Degree is not defined d)1

If x =sint,y = cospt, then

a) (1 —x)y, +xy; +py =0 b) (1 —x*)y, +xy; —p?y =0
) (1+x)y, —xy; +p?y =0 d) (1 —x)y, —xy; +p?y =0

The differential equation representing the family of curves y = xe“* (c is a constant) is

D =i(1-logy) mg=lg()r1 ag=i(1+lg3) aT+1=110g(})

The degree and order of the differential equation y = px + /a2 p? + b2, where p = %, are

respectively

a) 3,1 b) 1,3 11 d) 3,3

The degree of the differential equation y32/3 +2+ 3y, +y, =0,is

a)l b) 2 c)3 d) None of these
2 4 2 = T s

Ifx“+y —1,then(y =Y —dxz)

ayy"'—@2y)2+1=0 b)yy"+@)?+1=0 Jy"'-@H)P-1=0 dy"+2(0")?*+1=0
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d xlogx?+x .
The solution of the differential equation 2 _g—,
dx siny+ycosy

a) ysiny = x?logx + C
b) ysiny =x?+C

c) ysiny = x% +logx + C
d) ysiny = xlogx + C

To reduce the differential equation % + P(x).y = Q(x).y™ to the linear form, the substitution is

v=— b)v =~ Jv=y" Qv =yt
The equation of the curve whose subnormal is equal to a constant a is
a)y=ax+b b) y? = 2ax + 2b Qay?—x3=a d) None of these

A particle starts at the origin and moves along the x-axis in such a way that its velocity at the point (x, 0) is

2

. d : .
given by the formula d—’: = cos“ mx. Then, the particle never reaches the point on

1 3 1
a)x:Z b)x:Z C)x:E d)x=1
The solution of the equation AR
dx x-y
a) c(xz + y2)1/2 + etan_l(y/x) =0 b) c(xz + y2)1/2 — etan_l(y/x)
c) c(x? —y?) = etan ' (v/x) d) None of the above
2
The solution of the equation Z 22 = s
e—2x e—2x 1 1
a) b) +ex+d C)Ze‘2x+cx2+d d)Ze‘2x+c+d
Ifx? +y? =1, then
a)yy' —(2y)?*+1=0 B)yy"+»)?+1=0
) yy" - (y’)2 -1=0 d) yy"'+20()*+1=0

a)xy+x+y—1=0 b)xy—x—y— 1=0 ly—-Dx+1)=2x d)y(x+1)—x+1=0
The solution of the differential equation x Z—Z = 2y + x3e*, where y = 0 when x = 1, is

a)y =x%(*—e) b)y = x*(e —e¥) Ay =x*(e*—e) d)y = x*(e —e”)
The solution of (1 + xz)Z—z +2xy —4x2 =0is

a)3x(1+y?) =4y3+¢ b)3y(1+x2) =4x3 +¢

) 3x(1—y?) =4y3+c d)3y(1+y?) =4x3+¢

A normal is drawn at a P(x, y) of a curve. It meets the x-axis at Q. if PQ is of constant length k,

then the differential equation describing such a curve is

Ay Z=1fk2-y2 nxZ=tVkP-xZ QyZ=1/y2-k¥ dxZ=tVxZ-k’
dx dx dx

The solution of the differential equation y1y3 = 3y?is

aA)x=A1y*+A,y+4; b)x=Ay+4, c) x =Ay* + Ayy d) None of these

If x = Acos4t + B sin4t, then % is equal to

a) —16x b) 16x c) x d) —x

The order of the differential equation associated with the primitive y = ¢; + c,e* + cze~2¥*, where

€1,Cy, C3,C4 are arbitrary constants, is

a)3 b) 4 c) 2 d) None of these
The differential equation of all parabolas whose axes are parallel to axis of x, is

$x _ 2y ex _
D) o dx3 - b) g dy3 =0 ) o d_ =0 V52 =0
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128. The solution of the differential equation (x2 — yx2) Z—x +y2+xy?=0is

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

T+t
x oy

a) log (g) =
c) log(xy) = %+ % +c

The solution of the differential equation x dy — y dx — \/x? —y2dx = 0is

a)y —/x2 +y% = cx?
Q) y+x%+y%=cy?

o5 (2) -
d) log(xy) + i + % =c

T+t
x oy

b) y + \/x2 + y2 = cx?
d) x —/x% +y2 = cy?

) d xlogx%+x .
Solution of 22 = 228X ** g
dx siny+ycosy
a) ysiny = x%logx + ¢

c) ysiny = x% +logx

b)ysiny =x%+c¢
d)ysiny =xlogx +c¢

If integrating factor of x(1 — x2)dy + (2x2y — y — ax®)dx = 0 is e/ P4, then P is equal to
2x%—ax? 2 2x2-1 2x%-1
a) x(1-x2) b) 2x* —1 ) ax3 d) x(1-x2)
The solution of the differential equation Z—z + % =x2,is
2 X3
a)y:Z.pr—Z b)y=x"1+Cx73 C)y:Z+Cx_l d)xy=x2+C

The differential equation of all circles passing through the origin and having their centres on the
x-axis is

2 _ 2 dy 2 _ .2 8
b)x® =y“+3xy —— )y =x"+2xy —~

2 _ .2 dy 2 _ 42 _ @
a)x“ =y~ +xy x d)y* =x°—2xy T

Ify" —3y"+ 2y = 0 where y(0) = 1,y'(0) = 0, then the value of y at x = log 2 is

a) 1 b) —1 0) 2 d) 0
The differential equation of all straight lines touching the circle x* + y% = a? is
dy2_2 dy\? dyz_z ay\?

A(y-2) =a|1+(2)] b (y-x ) =a*{1+(Z)

e W) _ 2 @y _W\_ 2|1 _W
‘) (y xdx)_a [1+dx] d)(y dx)_a [1 dx]
The solution of the differential equation (x? — yx?) Z—z +y2+xy?=0is

1 1 1 1 1 1 1 1

@bg6)=;+;+c mkge)=;+;+c qum0=;+;+c mbgm0+;+;=c
The equation of the curve satisfying the equation (xy — x?) % = y? and passing through the point
(-1,1)is

a)y = (logy — 1x b)y = (logy + 1)x c) x = (logx — 1)y d)x = (logx + 1)y

y = 2e?* — e~* is a solution of the differential equation

a)y, +y:+2y=0 b)y, —y1 +2y=0 Ay, +y1 =0 d)y,—y1—2y=0

The solution of y’ —y = 1,y(0) = —1 is given by y(x), which is equal to
a) —exp(x) b) —exp(—x) c) —1 d) exp(x) — 2
The differential equation of the family of circles with fixed radius 5 unit and centre on the line y =

2,is

a) (x —2)%y"? = 25— (y — 2)? b) (x — 2)y"? = 25 — (y — 2)?
) (y —2)y”? =25-(y—2)? d) (y —2)?y"? = 25— (y — 2)?
Solution of the differential equation Z—z + ysec? x = tanx sec? x is

b) y? =tanx — 1 + ce'@n¥
d)ye @ =tanx — 1+ ¢

a)y =tanx — 1 + ce” 0¥
c) ye™X =tanx — 1+ ¢

. : . d .
The differential equation yd—z + x = a (a is any constant) represents

Page]10




a) A set of circles having centre on the y —axis
b) A set of circles on the x —axis
c) A setof ellipses
d) None of these
143. The equation of the curve for which the square of the ordinate is twice the rectangle contained by the
abscissa and the intercept of the normal on x-axis and passing through (2, 1) is

aA)x?+y2—x=0 b)4x2+2y? -9y =0 ) 2x2+4y?—-9x=0 d)4x?+2y?-9x=0
144. The general solution of ydx — xdy — 3x? y? eX’dx =0, is equal to
X
a))—/=ex3+C b)%ze"3+6 xy=e’+C d)xy=e*+C
145. The solution of & = 21 represents a parabola, when
dx by+k
a)a=0,b=0 b)a=1,b=2 ca=0b+0 da=2 b=1

146. The differential equation of all ellipses centred at the origin is
)y, +xyf—yy; =0
b)xyy, +xyf{ —yy1 =0
A)yy,+xyf—xy; =0
d) None of these

147.1¢y = ax™*1, then x2 % is equal to
a)n(n—1) b)n(n+ 1)y c) ny d) n?y
148. The differential equation of the family of curves y = a cos(x + b) is
a?y da’y _ a’y _ d) None of these
a)dx2 y=0 b)dx2+y—0 c)dx2+2y—0
149.1f y(t) is a solution of (1 + t) % —ty = 1and y(0) = —1, then y(1) is equal to
1 1 1 1
_Z b - _Z d) =
D=3 Je+ (2) De-3 )2
150. . . . . . dy y 1 _ .
The integrating factor of the differential equation T FEw 1—+/xis
1-Vx 1+/x 1-x Vx
a) 1+Vx b) 1-Vx ) 1+x d) 1-Vx

151. The solution of the differential equation (x? + y?)dx = 2xy dy is
(here c is an arbitrary constant)
a)x2+y2=cy b)c(x? —y?) =x Ax?2—yt=cy d)x?+y?=cx

152. The real value of n for which the substitution y = u™ will transform the differential equation 2x*y z—z +
y* = 4x° into a homogenous equation is
a)1/2 b) 1 c) 3/2 d) 2

153. The differential equation satisfied by the family of curves y = ax cos (i +b ) where a, b are parameters is
a) x’y; +y =0 b) x*y, +y =0 ) xy, =y =0 d)x*y, -y =0

154. The solution of the differential equation Z—z = xlogx is

a)y:x2]ogx—§+c b)y:glogx—g_kc
C) y = §+x?210gx+ I d) None Ofthese

155. Differential equation of y = sec(tan™! x) is

dy dy dy dy x

2y 7 b 2y ARCA d) (1 22 -

DA+ =y+x D A+x)m=y-x I+ =xy D0+ E=T
156. Solution of the differential equation Z—ztany = sin(x + y) + sin(x — y) is

a)secy+2cosx =c b)secy —2cosx =c¢ c)cosy —2sinx =c¢ d)tany —2secx =c

157. The differential equation of the family of parabolas with focus at the origin and the x-axis as axis, is
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dy\? d dy\? d
a)y(—y) +4x—i:=4y b)—y(—i’) = x—y—

dx d d dx
dy \* dy dy\? dy
C — = - d — = =
)y(dx) *y nydx )y(dx> +2xydx+y
158. The integrating factor of the differential equation Z—z +y= 1;3’, is
X e* x N
a) ox b) - c)xe d)e

159. The differential equation of all coaxial parabola y? = 4a(x — b), where a and b are arbitrary
constants, is

Ay 24 ¥og hy D2 oy 9y Dy (2) 20 gy 2+
160. Ifs%/sinx = 0, then the solution of differential equation is

a)y=sinx+cx+d b)y=cosx+cx?+d c)y=tanx+c d) y =logsinx + cx
161. The solution ofj—:: +y=e%y(0)=0is

a)y=e*(x—-1) b) y = xe* y=xe*+1 d)y=xe™

162. A curve having the condition that the slope of tangent at some point is two times the slope of the
straight line joining the same point to the origin of coordinates, is a/an

a) Circle b) Ellipse c) Parabola d) Hyperbola
163. The solution of the differential equation x Z—z + 2y = x?is
x2+c x? x*+c x*+c
a)y_4x2 b)y_:-i_c C)y_ x2 d)y_4x2
164. The solution of the differential equation y % = x — 1 satisfying y(1) = 1is
a)y?=x%2—-2x+2 b)y?=2x?-x-1 Qy=x*-2x+2 d) None of these
165. The differential equation of the family of lines whose slope is equal to y-intercept, is
D+ Zoy=0 b) (x+1) Z+y=0
@ _x1 ay _ x#1
¢ dx y—1 d) dx y+1

166. golution of the equation x2y — x3 Z—z = y*cosx, when y(0) = 1is

a) y3 = 3x3sinx b) x3 = 3y3sinx c) x3 = y3sinx d) x3 = y3 cosx
167. A curve y = f(x) passes through the point P(1, 1). The normal to the curve at point Pisa(y — 1) +

(x — 1) = 0. If the slope of the tangent at any point on the curve is proportional to the ordinate at that

point, then the equation of the curve is

a)y=e¥ -1 b)y=e®+1 cJy=e¥*—a d) y = ed*-1)

168. The solution ofj—z +1=e*Yis

Ae M px+c=0 D)e VN —x+c=0 Je¥V+x+c=0 de*tY —x+c=0

169. The solution of the differential equation E - (xf;z} dx + {(xf;)z - %} dy =0is
Xy
x xy Xy _ xy x/y (x—-v) -
a) In |§ | + € by Inlxy |+ wy ¢ ) (x—=v) - d) (where c is arbitrary
constant)

170. Degree of differential equation e%/%* = x is

a)l b) 2 c)3 d) None of these
L The order and de i i i @r)” o )7,

gree of the differential equation (1 + (E) ) = (ﬁ) is
a) (2,4) b) (2,3) c) (6,4) d) (6,9)
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172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

tan~! x + tan~!y = C is the general solution of the differential equation

. dy 1+y?
dx 1+ x2
dy 1+x?
b & L1+
dx 1+y2
) 1+x3)dy+ (1 +y*dx=0
2
g _1-v

dx  1—x2
The solution of y' =1+ x + y2 + xy?,y(0) = 0 is

x? x?

a)yzzexp<x+7>—1 b)y2:1+cexp<x+?>
2
c) y =tan(c + x + x?) d)y=tan<x+7>
If% =e ?andy = 0 when x = 5, the value of x and y = 3 is
6
a) e’ b) e + 1 ¢ 2+9 d) log, 6
The solution of differential equation (sinx + cosx)dy + (cosx — sinx)dx = 0 is
a) e*(sinx+cosx)+c=0 b) e¥(sinx + cosx) = ¢
c) e¥(cosx —sinx) =c¢ d) e*(sinx —cosx +x) =c
Ifx dy = y(dx + y dy),y(1) = 1and y(x) > 0, then y(—3) is equal to
a) 3 b) 2 c1 d)o
y
The solution of the differential equation DYy s (’;) is
ax x ()
Y\ = Y\ = Y\ = Y\ =

)¢ (7)) =k b)xo (7) =k Q& (2)=ky )y (3) =k
The solution of (x +y + 1) Z—i =1is
a)y=(x+2)+ce* b)y = —(x+2) + ce*
Ax=—(y+2)+ce¥ d)x =(y+2)%+ce”
The differential equation of the family of the curves x? + y? — 2ax = 0 is
a)x2—y2—-2xy" =0 b) y? — x? = 2xyy’
Qxt+y*+2y"=0 d) None of these

If ¢;, ¢y, C3,C4,C5 and cg are constants, then the order of the differential equation whose general
solution is given by
y = ¢y cos(x + ¢y) + c3sin(x + ¢4) + cse® + ¢g is

a) 6 b) 5 c) 4 d) 3

x+yﬂ y4
The solution of the differential equation —g% = x? 4 2y* + = is

— == X
dx
y 1 y 1 x 1 d) None of these

a)4+x2+y2—c b)% 2ty € Dy xrry2 "¢
The solution of differential equation (1 + x)y dx + (1 —y)xdy = 0 is
a)log,(xy)+x—y=c b)loge(§)+x+y=c
c)loge(g)—x+y=c d)log.(xy) —x+y=c

The differential equation representing the family of curves y? = 2c¢(x + +/c), where c > O isa
parameter is of order and degree as follows
a) Order 2, degree 2 b) Order 1, degree 3 c) Order 1, degree 1 d) Order 1, degree 2
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184. The solution of the differential equation s

1

is

dx  x2+y?
a)y=—-x%—-2x—2+ce* b)y =x%+2x+2—ce*
Qx=-y*—-2y+2—ce’ d)x =—-y? -2y —2+ce”
185. Integrating factor of (x + 2y3) Z—i =y?is
a) () DI Ay @)=
186. The curve in which the slope of the tangent at any point equals the ratio of the abscissa to the ordinate of
the point is
a) An ellipse
b) A parabola
c) A rectangular hyperbola
d) A circle
187. The solution of the differential equation (1 + y2) + (x — eta“_ly) Z—z =0is
a) zxetan‘ly — eZtan_ly +c b) xetan‘ly — tan"ly +c
¢) xe? tan~ly _ etan‘ly +c d) (x —2) = Ce—tan‘ly
188. The differential equation (e* + 1)y dy = (y + 1)e”* dx, has the solution
a)(y—1D(e*—1) =ce” b)(y—1(e*+1) =ce”
A (y+1D(e*—1) =ce” A+ DE*¥+1) =ce”
189. The differential equation of all straight lines passing through origin is
a)y:\/gz_i’ b)%:y"'x c)%=y—x d) None of these
190. The solution of the differential equation Z—z =sin (x +y)tan(x +y) —1is
a)cosec(x+y)+tan(x +y)=x+c b) x + cosec(x +y) =¢
cx+tan(x+y)=c d)x+sec(x+y)=c
191. The differential equation for which sin™! x + sin~! y = c is given by
a) V1 — x2dy + /1 —y2dx = 0 b)VI—x2dx+1-y2dy =0
AOVI—xZdx—\1-y2dy =0 VI —x2dy—/1—y%2dx=0
192. The integrating factor of x Z—z +(1+x)y=xis
a) x b) 2x c) eXlogx d) xe*
193. The solution of the differential equation (x + 2y3) Z—i’ =1y,is
a)x=y2+C b)y=x%2+C Ax=y@y*+0) d)y=x(x*+0C)
194 The order of the differential equation % = _[1+ (%)3' is
a) 2 b) 1 c) 3 d) 4
195. The number of solutions of y’ = %,y(l) =2is
a) Zero b) One c) Two d) Infinite
196. The solution of the differential equation x(x — y) Z—i =y(x+y),is
a)§+log(xy)=c b)%+log(xy):c c)§+y10gx=c d)§+X10g}’=C
197. The general solution of differential equation Z—z =
a)x3—-y3=cC b)x3+y3=C Q) x?+y?=C d)x?—y?2=C
198. The solution of the differential equation &y _ e ?*is y = c;e”?* + cyx + x5, where ¢, is

dx?

a)l b)%

1
c)E d)2
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199

200.

201.

202.

203.

204.

205.

206.

207.

208.

2009.

210.

211.

212.

213.

2
“Solution of the equation x (Z—z) + 2,/xy3—z +y=0is

Ax+y=a b)Vx — [y =va c) x* +y*=a? dVx+,y=c
Form of the differential equation of all family of lines y = mx + % by eliminating the arbitrary

constant m is

d?y dy _

V32 =0 Mx() y2+4=0
N2 L, =0

C)x(dx) +y—+4=0 )
The general solution e* cosy dx —e*siny dy = 0, is
a) e*(siny+cosy)=C b)e*siny=C c)e*=Ccosy d)e*cosy=C
y = ae™ + be™™* satisfies which of the following differential equation?

dy dy d*y d*y
a) — — =0 b) = =0 c) — 2y = d) —=Z —m2y =
)dx my )dx+my )dx2+my 0 )dxz m?y =0

The solution of% +y=e%y(0)=0,is

a)y=e*x-1) b)y = xe™* c)y=xe*+10 dy=x+1e™
The general solution of the differential equation (1 + y?)dx + (1 + x?)dy = 0'is
Ax—y=c(l—=xy) Dbx—-y=c(l+xy) oJx+y=c(l—xy) d)x+y=c(l+xy)
If the integrating factor of the differential equation Z—i + P(x)y = Q(x) is x, then P(x) is

a) x b)x?%/2 o) 1/x d) 1/x?
. . . d%y ay\? .

The order of the differential equation = 1+ (E) is

a) 3 b) 2 01 d) 4

. dy 1-y2\ .
The solution of -~ + (—1_x2) =0is

a)tan"lx+cot™lx =c b) sin™! x + sin™?!
c) sec™lx + cosec™lx = ¢ d) None of these
Solution of the differential equation x dy — y dx = 0 represents

a) A parabola whose vertex is at the origin

b) A circle whose centre is at the origin

c) A rectangular hyperbola

d) Straight lines passing through the origin

The differential equation of the family of circles passing through the fixed points (a, 0) and

(—a,0)is

y==c

a)y;(y?—x?)+2xy+a’>=0 b) y1y% +xy +a’x? =0
Ayi(y?—x?*+a*)+2xy=0 Dy, (2 +x2)—2xy+a®>=0
The solution of differential equation (x + y)(dx — dy) = dx + dy is
a)x —y=ke*Y b) x +y = ke**Y ) x+y=ke*Y d) (x —y) = ke**Y
The general solution of y?dx + (x? — xy + y?)dy = 0 is

X

-1(% — -1(Z —

a) tan (y)+logy+c-0 b) 2 tan <y>+logx+c 0

X
c) log(y +x2 + yz) +logy+c=0 d)sinh™? (;) +logy+c=0

dy 5/ d3y

The order and degree of the following differential equation [1 + (E) ] = _zare respectively
a) 3,2 b) 3,10 c) 2,3 d) 3,5

The solution of x dy — y dx + x?e*dx = 0 is
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214.

215.

216.

217.

218.

219.

220.

221.

222.

223.

224,

225.

226.

227.

x
a)X+ex=c b)—+€x=C cJx+e¥=c d)y+e*=c

The solution of the differential equatlon A A

dx 2(x—y)+5
a)2(x—y)+log(x—y)=x+c b)2(x —y) —log(x —y+2)=x+c
A 2(x—y)+loglx—y+2)=x+c d) None of the above

The differential equation whose solution is Ax? + By? = 1, where A and B are arbitrary
constants, is of
a) First order and second degree b) First order and first degree

c) Second order and first degree d) Second order and second degree

. . o : L d
If y = f(x) is the equation of the curve an its differential equation is given by % = ;LZ then the equation of

the curve, if it passes through (2, 2), is

aA)x?2—y2+4x—6y+4=0 b)x?—y2+4x+6y=0
)x?—y?—4x—6y=0 d)x?—y?—4x—6y—4=0
The differential equation of the family of curves y? = 4 a (x + a), is

dy dy
=4-Z -
a) y* =4 ( +dx)

dy 2 dy
b)yz(a) +2xyd 2 =

c) 2y Z—y =4a

d) y? d; +4y =0

The integrating factor of the differential equation x log x Z—i + y = 2logx is given by

a) e* b) log x c) log(log x) d) x

The differential equation which represents the family of plane curves y = exp(cx) is

a)y' =cy b) xy' —logy =0 c) xlogy = yy’ d) ylogy = xy’

. d .
The solution ofﬁ + ytanx = secx is

aJysecx =tanx+c¢ b)ytanx =secx+c¢ c)tanx=ytanx+c d)xsecx =ytany+c

The function f(0) = _dde foe —l—coggcosx satisfies the differential equation

df df df df

—+ = b) — — = —_—— = d)— + =
a) 70 2f(®) =0 )de 2f(®) =0 c) 70 2f(0) =tan6 )de 2f(®)cotb =0

1/3
The solution ofd—y = (X) ,1s

dx x
a) x2/3 +y2/3 =C b) x1/3 + y1/3 =C C) yz 2/3 =C d) y1/3 _ x1/3 =C
If x sin ( ) dy = [y sin ( ) y] dx and y(1) = - then the value of cos ( ) is equal to
a) x b)i c) log x d) e*

43 .

The solution of the differential equation DYy —25 is

ax x¢'(3)
) xd(2) =k b) ¢ (%) = kex 9y o(2) =k )¢ (%) = ky
If &2 = ;:y ~,¥(1) = 1, then one of the values of x, satisfying y(x,) = e is given by
a) ev2 b) eV3 c) ev5 d) e/V2
Solution on—i/ = 3**V s
a)3x+y:C b)3x+3y:C C)3x_y:C d)3x+3_y:C

Order of the differential equation of the family of all concentric circles centred at (h, k) is
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228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242,

243.

a)1l b) 2 c)3 d) 4
The solution Of% = cos(x +y) +sin(x + y) is
x+ x+
a)log[1+tan< y)]+c=0 b)log[1+tan( y>]=x+c
+
Y )] x4 d) None of these

x
c) log [1 — tan(

2
The general solution of the differential equation L _ 1ty )2 i
dx xy(1+x4)

a) (1+x)(A+y?) =c b) (1 +x*)(1 +y?) = cx?
JA-xDNA-y)=c d) (1 +x*)(A+y?) = cy?
The general solution of By

dx x+2y

a)x?2—xy+y =c bx?—-xy—-y’=c Jxit+xy—-y?*=c d)x?+xy*=c
The differential equation representing the family of curves y? = 2c(x + ¢?/3), where cis a
positive parameter, is of

a) Order 3, degree 3 b) Order 2, degree 4 c) Order 1, degree 5 d) Order 5, degree 1

The solution of the differential equation i—x + U;—y =0is

a)xy=c b)x+y=c c) logxlogy =¢ d)x2+y?=c
— n @y 9y,

Ify=(x++vV1+x), then(1l+x )5+ x s

a) n’y b) —n’y c) =y d) 2x?y

The order of the differential equation whose general solution is given by y = (¢; + ¢;) cos(x + ¢3) —
c,e*T% where ¢y, ¢, ¢3, c,and cg are arbitrary constants is

a)5 b) 6 c)3 d) 2
The differential equation obtained by eliminating arbitrary constants from y = ae®* is
d?y | dy _ a2y dy _ d%y  rdy\* d2y  rdy\?
VY@= Py@og=0 dyga-(3) =0 dygg+(g) =0
The differential equation of all non-horizontal lines in a plane is
dzy _ E = d—y = ﬂ =
aﬁ—o b)dy 0 C)dx—o d)dyZ—O

The degree of the differential equation satisfying V1 — x2 + \/1 —y?2=a(x—y)is

a) 1l b) 2 c)3 d) None of these

The solution of the differential equation Z—z =e¥t* +e¥ ¥is

aAeY=e*—eF4+c beV=eF—-e*+c eV =e*+eF+c deV+er+eF=c

The integrating factor of the differential equation oy i.y = 3x is

dx
a) x b) In x )0 d) oo
The solution of the differential equation sec? xtany dx + sec?ytanx dy = 0 is
2
a)tanytanx =c b)Y = ¢ D d) None of these
tan x tany

The equation of the curve in which subnormal varies as the square of the ordinate is (A is constant of
proportionality)

2
a)y=Ce?rx b)y =Ce?* c)y?+,1x=c d)y?+A1x2=C

dy 1+cos2y

The general solution of the differential equation =T = 0 is given by

1—cos2x
a)tany + cotx =c¢ b)tany — cotx = ¢ c) tanx —coty =c¢ d)tanx + coty = ¢

. . . . _ d o
The solution of the differential equation (e 2V _ \7—}) é = 1is given by

a) ye?V* =x + ¢ b) ye 2% = \[x + ¢ Ay=+x d)y =3vx
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244. The solution of the differential equation e *(y + 1)dy + (cos? x — sin 2x)y dx = 0 subjected to

the condition that y = 1 whenx =0 is
a)y+logy +e*cos?x =2
c)y+logy =e*cos?x

245.

a) (4x+y+1)=tan(2x + ¢)
o) (4x +y+1)3 =3tan(2x + ¢)

246. An integrating factor of the differential equation

dy _ x —llogx .
x+a+ylogx—xex2 ,(x,0)is

b) (\/})logx

a) xlogx

b)log(y + 1) + e*cos?x =1
d)(y+1)+e*cos?x =2

The solution of the differential equation % =(“x+y+1)%is

b) (4x +y + 1)? = 2tan(2x + ¢)
d)(4x+y+1) =2tan(2x + ¢)

) (ve) @)’

247. The order of differential equation of all parabola with it’s axis parallel to y-axis and touch x-axis is

a) 2 b) 3

Al d) None of these

248. The differential equation obtained on eliminating A and B from the equation y = A cos wt + B sin wt is

a) y, = —w?y b)y; +y=0

249.

a)secy+2cosx=c

b)secy —2cosx =c¢

)y, +y1=0 d)y; —w’y=0

The solution of the differential equation %tany = sin(x + y) + sin(x — y) is

cJcosy—2sinx =c d)tany—2secy=c

250. The degree of the differential equation satisfying the relation v1 + x2 + \/1 +y2 = A(x,/ 1+y2—

yv1+ xz), is
a) 1 b) 2

c)3 d) None of these

: . . . d :
251. The solution of the differential equation é —ytanx = e*secx is

a)y=e*cosx+c

252.
a) 3 b) 2
253. _ 2+sin x (dy
Ify =y(x) and e (dx
1 2
a) g b) 5

. d - L
254. The solution of cos y ﬁ = eXtsIny 4 x2pSInYy jg

. x3
aJe —eMV +—=c

— & x3
ce*+e Sln3’+?=c

255. The solution of y dx — x dy + 3x2 y2 e* dx = 0 is

X 3 X 3
a)-ter = b)—-—e" =
y y
256. The general solution of & = 2V g
dx x+2y

a)x?—xy+y*=c b)x? —xy—y?=c
257. y 4 x2 =%has the solution
a)y+x%+2x+2=ce*
Q) y+x+2x*+2=ce*
258.

(x,y) as Z — cos? (X), is
X X

a) x = el+tan(%) b) x = el—tan(g)

b)ycosx =e*+¢

cy=e*sinx+c d)ysinx =e*+c

The degree of the differential equations x = 1 + (3_3;) +1 (d—y)z += (d—y)3 + .-

2! \dx 31 \dx
o1 d) Not defined

_) = —cosx,y(0) =1,theny (g) equals

Q-3 d)1

3
- —si X
b)e™ —e ™Y +—=¢

3
i X
d) e* — 3V -5 =c

0) _g +e¥*=cC d) None of these

Ax?+xy—y?=c d)x?+xy?=c

b)y+x+x2+2=ce?*
d)y?+x+x%+2=ce*

The equation of curve passing through the point (1, %) and having slope of tangent at any point

el+tan(§) 1—tan(£)

C)x: d)x:e y
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259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

The solution Of% =1+y+y?+x+xy+xylis

a) tan~! (Zy—\/;l) =x+x*+c b) 4 tan™? (43;:1) =v/32x +x%) +c
¢) V3tan! (%) =4(1+x+x¥)+c d)4tan~?! (Zi’/i:) =V3Q2x +x?) +c¢
The solution of% =2Y"%is

a)2¥+2V =c¢ b)2* -2Y =¢ c)zix—ziy:c d)zlx+2iy:c

A function y = f(x) has a second order derivativef” = 6(x — 1). If its graph passes through the
point (2,1) and at point the tangent to the graph is y = 3x — 5 then the function is
a) (x — 1)? b) (x —1)3 o (x+1)3 d) (x + 1)
The solution of log ( %) =ax + byis
eby  e®* e by eax e by ea¥ d) None of these
a)—=—+c b) =—+c c) =—+c
b a —b a a
For solving % = 4x + y + 1, suitable substitution is
a)y =vx b)y=4x+v c)y=4x dy+4x+1=v
. . . dy x(1+y?) .
The differential equation == = ———=represents a family of
dx  y(1+x2)
a) Parabola b) Hyperbola c) Circle d) Ellipse
The differential equation of the system of all circles of radius r in the xy-plane, is
2 2 312 3
a\*1" _ 2 (Y AN Y
3 [1 + (E) ] =T (dxz) b) [1 + (dx) ] =T (dxz)
3 2 2 3 3
" _ 2 (2 W\ = 2 (Y
2 [1 + (dx) ] =T (dxz) 9 [1 + (dx) ] =T (dxz)
The differential equation of the family of parabola with focus as the origin and the axis as x-axis, is
dy\? dy _ ay\* _ ., dy
a)y(a) +4xa—4y b)—y(a) —ZxE—y
an\ o _ dy dy)? dy | o _
C)y(a) +y=2xy — d)y(a) +2xy —+y=0
The equation of curve through point (1,0) which satisfies the differential equation (1 + y?)dx —
xydy =0is
a)x2+y?2=4 b)x?—y2=1 Q) 2x2+y?=2 d) None of these
The equation of the curve through the point (3, 2) and whose slope is yxTzl is
y2 X3 ) 3 2x3 yZ X3
a) — =— b)y+y*—x°—-21 c) y? =—— d) — =— —
)2+y 3+5 Jy+y ) y2 + 2y 3 10 )2+y 3 5
The equation of the curve through the point (1,0) and whose slope is %, is
aA2x+(—-Dx+1)=0 b)2x—(y—1D(x+1)=0
A2x+(w—-1DHx-1)=0 d) None of these
If y(t) is a solution of (1 + t) Z—Z —ty = 1land y(0) = —1, then y(1) is equal to
1 1 1 1
a)—z b)€+5 C)Q—E d)z
The order of the differential equation of all tangent lines to the parabola y = x? is

a1 b) 2 3 d) 4
The differential equation for the family of curves x? + y? — 2ay = 0, where a is an arbitrary
constant, is

Q) 2(x*—yHy' =xy b)2(x*+yHy' =xy o (P —y?)y' =2xy d)&x*+y?)y =2xy

The solution of% + 1 = cosec (x +y) is
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274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

284.

285.

286.

287.

288.

a)cos(x+y)+x=c b) cos(x+y =c

c)sinx+y)+x=c d)sin(x +y) +sin(x +y) =c
The solution of the differential equation 9y Z—z +4x =0is
ye X Y y:_x_ 2 _ % _
a)9+4—c b)4+9—c c)9 T =C dy g =¢C
The differential equation of the rectangular hyperbola whose axes are the asymptotes of the hyperbola, is
dy dy dy
—= b) x—=— — = d)xdy+ydx =
al)yd;\c X )xdx y C)xalx y Jxdy+yde=c

A particular solution of log (%) =3x+ 4y, y(0) =0is
a)e3* +3e™ =4 b)4e3* —3e ™ =3 ) 3e3 +4e™ =7 d)4e’*+3e =7
The differential equation % = 2 represents

a) A parabola whose axis is parallel to x-axis b) A parabola whose axis is parallel to y-axis
c) Acircle d) None of the above

If x Z—Z = y(logy — log x + 1), then the solution of the equation is

a) log (;) =cy b) log (%) =cx c) xlog G) =cy d) ylog (5) =cx
The general solution of y?dx + (x? — xy + y?)dy = 0 is

a) tan™?! (%) =logy+c¢ b) 2 tan~! (i) +logx+c=0

c) log(y +/x?+y?) +logy+c=0 d) sinh™? (i) +logy+c=0

The equation of the curve satisfying the differential equation y,(x? + 1) = 2xy; passing through
the point (0,1) and having slope of tangentatx = 0 as 3 is
a)y=x3+3x+1 b)y=x3-3x+1 Agy=x*+3x+1 dy=x2—-3x+1

The solution of differential equation (1 + y2) + (x — etan_ly) Z—z =0is

a) zxetan_ly = g2 tan~1ly +k b) ertan_ly — etan_ly +k
c) xetan_ly — etan_ly +k d) xetan_ly — etan_ly +k
The solution of /% = (x 4+ 1), y(0) = 3 is
a)y=x logx —x+2 b)y=((x+1Dlog|x+1]—x+3
dy=&+Dlog|x+1]|+x+3 d)y=xlogx+x+3
2
The solution of the equation x? % = logx whenx =1,y = 0and % =—1is
1 1
a)y=§(logx)2+logx b)y=§(logx)2 —logx
1 1
Qy= —E(logx)2 + logx dy= —E(logx)2 —logx

The order of the differential equation whose solutionis y = acosx + bsinx + ce™, is
a) 3 b) 1 ) 2 d) 4

The differential equation for which sin™! x + sin™! y = ¢, is given by

a) 1 —x2dx++1—y2dy =0 b) /1 —x2dy +1—y2dx =0
c) V1 —x2dy — 1 —y2dx =0 d) 1 —x2dx —1—y2dy =0

A continuously differential function ¢ (x) in (0, 7) satisfying y’ = 1 + y2,y(0) = 0 = y(n), is

a) tanx b) x(x — 1) c) (x—m)(1—e%) d) Not possible
2

A solution of the differential equation (Z—z) —-x Z—z +y=0is

a)y =2 b)y = 2x Qy=2x—4 d)y=2x?-4

If y = asin(5x + ¢), then
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289.

290.

291.

292.

293.

294,

295.

296.

297.

298.

299.

300.

301.

302.

2 2
a) 2 =5y b) 2 = —5y L= 25y d) &2 = 25y

dax dx? dx2

An integrating factor of the differential equation (1 — x?) Z—z —xy=1Iis

a) —x b) —ﬁ c) /(1 —x2) d) %log(l —x2)

The slope of a curve at any point is the reciprocal of twice the ordinate at the point and it passes through

the point (4, 3). The equation of the curve is

a)x?=y+5 b)y?=x-5 A)y?=x+5 d)x?=y-5
The integrating factor of the differential equation cos x (% ) +ysinx = 1is
a) secx b) tanx c) sinx d) cotx
. . . . d_y 2x _ 1 .
The solution of the differential equation —=+——.y = w18
a)y(1—x?) =tan"'x+¢ b)y(1+x?) =tan"lx +c¢
gy(l+x?)2=tan"lx+c dy(1l—x?)2=tan"lx+c
The second order differential equation is
a)y?+x=y? b)y'y" +y = sinx Ay +y'+y=0 )y =y
[1—=v2
The differential equation % = % determines a family of circles with

a) Variable radii and a fixed centre t (0,1)

b) Variable radii and a fixed centre at (0,-1)

c) Fixed radius 1 and variable centres along the x-axis
d) Fixed radius 1 and variable centres along the y-axis

IfZ—Z + y = 2e%*, then y is equal to

a) ce"+§ezx b) (1—x)e‘x+§ e + ¢
c)ce™ +§ ex d)ye ™ +§ e +¢

If the function y = sin™! x, then (1 — x?) % is equal to

a) —x 2 b) 0 gx 2 d) x (%)2
The solution of dy = cos x (2 — y cosec x)dx, where y = /2, when x = n/4 is

a)y =sinx +% cosec x b) y = tan(x/2) + cot(x/2)

)y = (1/v2) sec(x/2) + V2 cos(x/2) d) None of the above

The solution of the differential equation (1 + y?)tan™x dx + y(1 + x2)dy = 0 is
a) log (tan;l x) +y(1+x?)=c b)log(1+ y?) + (tan"1x)? =¢
c) log(1 + x?) + log(tan™*y) + ¢ d) (tan"lx)(1+y*) +c=0

The solution of the differential equation Z—z = ytanx — 2sinx, is

a) ysinx = ¢ + sin 2x b)y cosx=c+§sin2x

c) ycosx = ¢ —sin2x d)ycosx=c+%c032x

If y(t) is a solution of (1 + t) Z—Jt] —ty = 1land y(0) = —1 then y(1) is equal to

1 1 1 1
a)—z b)€+5 C)B—E d)z
The differential equation of all straight lines passing through origin is

dy dy dy d) None of these
a = e b —= c) — = —

)y \/de ) dx 7 X ) ax 777
2
The solution of & = X108X*¥ 4
dx siny+ycosy
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303.

304.

305.

306.

307.

308.

309.

a) ysiny = x%logx + ¢ b) ysiny = x%+c¢

c) ysiny =x% +logx + ¢ d) ysiny = xlogx + ¢

If ¢ is an arbitrary constant, then the general solution of the differential equation y dx — x dy =
xy dx is given by

a)y =cxe * b)y = cye™ cy+e*=cx d) ye* = cx

Solution ofx% +y=xe*is

a)xy=e*(x+1)+C blxy=e*x—-1)+C xy=e*(1—-x)+C dxy=eY(y—-1)+C
2

The general solution of the differential equation 100 % - 20 Z—z +y=0is

X X

x —_—
)y=(c; +cx)ern d)y=cie*+ce
The equation of the curve whose subnormal is twice the abscissa, is

a)y = (¢, + cx)e* b)y = (c1 + cx)e”

a) A circle b) A parabola c) An ellipse d) A hyperbola

The solution of 2(y + 3) — xy Z—z = 0 withy = -2, wherex = 1, is

a)y+3=x? b)x?(y+3) =1 Ax*y+3)=1 d) x2(y + 3)3 = e¥*?2
The solution of% —y=1,y(0) = 1lisgivenby y(x) =

a) —exp(x) b) —exp(—x) c) -1 d)2exp (x)—1

The solution of the differential equation 2x Z—z — y = 3 represents

a) Straight lines b) Circles c) Parabola d) Ellipse
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Session : 2025-26
Total Questions : 309

AS PER NEW NTA SYLLABUS

JEE MAINS MATHEMATICS
9.DIFFERENTIAL EQUATIONS

: HINTS AND SOLUTIONS :

1 (9
. . . . ox2  y2
Equation of family of ellipse is St = 1
2x 2y dy _
= a2+b2.dx—0
X Ly 4y _
= a2+b2.dx—0
(1)
1,y dy (d_Y)Zi_
= a2+b2'dx2 dx bZ_O
b? ay d_Y)Z_
= a2+y(dx2)+(dx =0
_yay, 4y (d_yz_
= x'dx+ydx2+ dx) =0
.. b?
[from Eq. (i), ==
_Y d_y]
x dx

d?y  dy(_  dy _
> g E-y)=o

dx
2 (a)
The given equation can be rewritten as

3/2
d? d
o __y =11+ (_y)
dx? dx

On squaring both sides, we get

d2y dn?|
()= (@) |
= order = 2, degree = 2.
3 (@)
Since,
y = e**(acosx + bsinx)
()
= y; =e?(—asinx + bcosx) +
(acosx + bsinx)2e?*
=  y, =e*(—asinx + bcosx) + 2y
(i)
=  y,=e?*(—acosx —bsinx) +
(—asinx + bcos x)e?*2 + 2y,

2

= —y + 2e?*(—asinx + bcosx) +
2y; (using eq.(ii))
= Yy =-y+2(1—2y)+2y
(using eq.(ii))
= Y2=-yt4y;—4y
= y,—4y;+5y=0
(b) .

ax+

We have, ﬁ = byj
= (by + f)dy = (ax + g)dx
On integrating, we get

2 2
b%+fy=%+gx+c
= ax?—-by?*+2gx—2fy+c=0

This represents a circle, if a = —b
(o)
. d
Given, =2 +4+Z=x2
dx X

IF = /5% = glogx — x
= Complete solution is
y.x=[x.x?dx+c

= y.x=%x4+c
= y=%x3+cx‘1
(b)

Given, y = ax cos (% + b)

=y =-axsin(3+b)x(-5)+
acos(§+ b)

= ylzgsin(i+b)+acos(i+b)

= xy1=asin(%+b)+y

=> y; +xy, = acos G+b) (—xiz) +y;
= x3y, = —acos G + b)

> xty,+y=0
(b)
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10

11

12

. y dx+x dy 1
Given, iy -5 dy
1 1
> (-5)=-3 @
1
= o logy +c¢
[integrating]
1
= o +logy =c¢
(b)

The given differential equation is
d?y dy)? 3 _
2(G)+3(5) + a2 =x
Here, highest order is 2 and degree is 1.
(b)
Given, cot ydx = x dy
R dx  dy R dx . d
x coty x anyay

On integrating both sides, we get

1
f;dx = ftan-ydy

= logx = logsecy + logc
= logx = logcsecy
= X =csecy

()
2
Given, @ _ —w
dx x4+xy
Put y = vx
@ _ v
= Lo vtx —
2
5> vtx 2=
dx 1+v
dv —2v(v+2)
= —_—= —
dx v+1
N Ly = _ D
x 2v(v+2)
= —zdx=—[ L4 dv
x 2(w+2) 2v
= —210gex=%log(v+2)+%logv—
logc
= v(v + 2)x* = ¢?
Y (Y 4 _ .2
= " (x + 2) X c
= (y? + 2xy)x? = ¢3
(d)
. .. |dy dy
Given equation is /— —4—=—-7x=0
dx dx
Y _ 16(2) 2 dy
> Z=16(2) +49x% + 56x >

Obviously, it is first order and second degree
differential equation.
()

Since, cosx dy = ysinx dx — y? dx

13

14

15

1 dy 1
- 2 _ Ztanx = —secx
y2 dx y
1 1 d dz
Put, —lo,o Ll W_d
y yZ dx  dx
dz
= a+(tanx)z=—secx

This is a linear differential equation.
Therefore,
IF = eftanx dx — eflogsecx = secx
Hence, the solution is

z.(secx) = [ —secx.secx dx + ¢;

= —%secx=—tanx+c1
= secx = y(tanx + c)
(a)
Given, x = Acos4t + B sin4t
(D)
dx .
— = —4Assin4t + 4B cos 4t
= — 16A cos4t — 16 B sin 4t

dt
@
dt?
d?x
T2 = —16x
[from Eq. (i)]
(9
- dy — 9,2x
Given, Tx +y=2e
IF = eJ 1% = ox
. Required solution is
ye* =2 [e** exdx=§e3x+c
= y = g e?* + ce™™
(©
dt tg’(x) o t?
dx  g(x) g(x)

_ldt 1g'm_ 1 -
= —anT e~ 500 (i)
Letz = t t2dx dx
~ From Eq. (i)
dz g'(x) 1

de = gx) ~ gk)
On comparing with Z—i + Pz = Q, we get
g 1
gx) ' gl

!
g @)
Ve &

~IF =e
= elOg[g(x)] = g(x)

Thus, complete solution is

b4 g(x)—_[g(x) @ x+c
:%g(x)=x+c = f(j_c)c=t
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16

17

18

19

20

(a)

The equation of the family of circles of radius a is
(x — h)? + (y — k?) = a?, whichis atwo
parameter family of curves. So, its differential
equation is of order two

(b)
. dy _ x3+y3

Given, =
Put y =vx

y dv
= i v+ P

dv 1+v3
= X Tx +v= 2
d
=> v2dy ==
X

173

= 5= logx + logc
3

1 (y _
= . (x) =logx +logc
= y3 = 3x%logcx
(c)

. d i
Given, Dyl osx+ 222
dx x x

IF = eJ3% = glogx — x
=~ Complete solution is
xy = [(x cosx + sinx)dx
= xy =xsinx + ¢
At y=1,x=§,c=0

y =sinx
(a)
Given, xy = ae* + be™*
EX _ X _ -X
= x ~ty=ae be
@y Ay Ay o x -x
= xdx2+dx+dx—ae + be
d?y dy _
= xZt+t2——xy=0 [from
eq. (D]
(o)

The given equation can be written as
(D% + 2D + 1)y = 2e3*, where 2-p

dx
Here, F(D) =D?+2D+1 and Q = 2e%*
The auxiliary equation is
m?2+2m+1=0

= (m+1%?=0
= m=-1,-1

The CF = (¢; + cpx)e™t
and PI = $2e3x = Zm e3%

e 3x

e

9+6+1 8

21

22

23

= The complete solution is
e3x

y =(c; +cx)e™ + e

(b)
We have,
2y — 1)dx = (2x + 3)dy
= ! dx = ! d
2x+37 T2y 1Y
:>f 2 d —f - d
2x+37% T )2y 1Y
x+3
=>log(2x+3)=log(2y—1)+logC=>2y_1
=C
(b)
We have,
dy 1
I Yy -1
= dy = xy?dx — y dx
) ydx +dy
s>ydx+dy=xy“dx = 5 =xdx

e *dx+e *d e ™
=>y y=xe"‘dx:—d<7)

y2
= xe ¥dx
On integrating, we get
-x
= xe*—e ¥4 (Cm>-=x+1+Ce™
y y
(D)

It passes through (0, 1). Therefore, 1 =1+ C =
c=0

Putting C = 0 in (i), we get% =x+1=>ykx+
D=1

ALTER We have,

dy 1
2 Yy D
dy
> = = xy?
dx +y=xy
ldy 1
yidx "y "
dv 1
= ——+4v = x, wherev ==
dx y
d .
= ﬁ —v=—x ..(i0)
LF.= e /1% = g=x
Multiplying (i) by e and integrating, we get
1
ve‘x=xe_x+e_x+C=>;=x+1+Cex

It passes through (0, 1)
Hence, the equation of the curve is

%=(x+1)=>(x+1)y=1
(d)

Given differential equation is
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24

25

26

27

xdy =ydx
= dy _ ax = fd_y I
y x y x
= log, y = log, x +log, c
= y =cx
Which is a straight line.
(b)
Given, 2 =(1+x)(1+)
= ﬁdy = (1+ x)dx
> logl+y)=x+i+c
[integrating]
At y(-1) =0
= c = %
log(l + y) _X 242x+1
(1+20)2
= y=e z -1
()
Given d—y + y.llogx = ¥ x—(1/2)logx
(\/—)(logX)
(d)

Given differential equation is
ydy = (c — x)dx
= Y ox-L4d
2 2
= y2+x%2—2cx—2d =0
Hence, it represents a family of circles whose
centres are on the x-axis.

(a)
Given, ay _xy
dx x+y
This is a homogeneous equation
_ d_y _ dv
Puty =vx = Lo vtx
Given equation becomes
dv x—wvx
V+x——=
dx x+vx
dv 1—-v
dx 1+4v
1+v dx

2 A+ Ty
On integrating both sides, we get
1+v dx
fz—(1+v)2 L
Put(1+v)2=t 22(1+v)dv=dt
11 dt dx

= -
2 2—t X

28

29

30

31

1
= —Elog(Z —t) =logx +logc

1
= —Elog[Z —(1+v)?] =logxc

1
= —Elog[—v2 —2v+ 1] = logxc
=1 ! 1
og——— = logxc
gv1—2v—v2 8
= x2c?(1 - 2v—v2)—1
ﬁxzcz(l -%)=1 (sv=1%)
Zc?(x? —Zyx—y)
5 =1
x
>y2+2xy—x2=c
(b)

Given equation is

y = ce?**% + cge* + ¢y sin(x + cs)

= c,e2e?* + cze* + ¢, (sinx cos cs + cos x sin ¢s)
= Ae?* + cze* + Bsinx + D cosx

Here, A = ¢;e“2,B = ¢, coscg, D = ¢4 sincg

(c)
We have,
_* 4 (L - 1) dx
x2 + yZ y x2 + yZ
xd dx
_xdy—ydx

x? + y?
=>d {tan‘1 (%)} = —dx

=>tan‘1¥= —x+C >y =xtan(C —x)

(©
Given differential equation can be rewritten
as

dy _ x+y-1
dx x+y+1
Put x+y=t
d dt
= 2X-_=_1
dx dx
dt t—1
——1=—
dx t+1

= %(t+logt)=x+§
= %(t+logt)=x—y+c

= loglx+y)=x—y+c
(@)
Given, y—x %—a(y2+z—z)

= d—y(a+x)= — ay?

= f(jl/ 1- ay) Y= fa+x

= logy —log(1 — ay) = log(a + x) +
log c
= logy =log(1 —ay)(a+ x)c
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33

34

35

36

37

= y=c(l—ay)(a+x)
()

Given differential equation can be rewritten

das
(1+32) =ea(2)

(b)
dy
a—y+2x
dy _
a—y—Zx

IF = el ~1dx = gx
~ Solution of the differential equation is
y.e*=2fxe™* dx
=2(—xe™*—-e ™) +c

= y =2e*(—xe™* —e *) + ce*
=> y=—-2x—2+ce*

Forc =2

We get y=2(€*—x—-1)

(d)

We have,

dy z
1+(=) =
YT (dx) ¢
dy 2 dy 2
2 hat A TN QU 2 (&2 2 _ .2
=14 (3) f=er= () v =
Clearly, it is a differential equation of degree 2

()

Given, Z—z+ 1 = cosec (x +y)
Put x+y=t
dy _ dt
= 1+£:E
cozsct=dx
= [sintdt = [dx
= —cost=x—c
= cos(x+y)+x=c
(b)

Given differential equation can be rewritten
as
e?Ydy = (e3* + x?)dx

On integrating, we get
2y 3x 3
> —=—+T+c
3 3

2
(b)
We have,
x—h)?+@y-k)?=a*> ..(>I)
Differentiating w.r.t. x, we get

dy
2(x—h)+2(y—k)a=0

38

39

S@-h+G-kZ=0 .

Differentiating w.r.t. x, we get

dy\? a?

1+ (ﬁ) + (y— k)d—x); =0 ..(iiQ)
From (iii), we get

= L
y—k= p ,wherep—dx,q—dx2
Putting the value of y — k in (ii), we get

1+p?
_p2 3PP
q

Substituting the values of x — hand y — k in (i),
we get

1+p2\°
< qp) rph=a

3 2
dy\? , (d%y
:{”(E)} - <dx2 :

which is the required differential equation
(b)

The general equation of parabola whose axis

is x-axis,is

y? = 4a(x — h)
dy
> 2y —=4a
y dx
dy
= — = 2a
y dx
2 2
dy) dcy
= s -9
(dx Ty dx?
. Degree=1, order=2
(c)
d_y __x+y+1
dx x+y—1
Put x+y=t
dy dt
= 1+—==—=
+ dx dx
d dt
N dy _ dt _
dx dx
gt
dx t—-1
dt t+1+t—-1
= —_— =
dx t—-1
dt 2t
= _ =
dx t—1

N (%) dt = dx

N (l—i)dtzdx

2 2t

On integrating, we get
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1 1
Et—zlogt—x+cl

= t—logt =2x+2¢,
= x+y—log(x+y)=2x+2c¢
= y=x+log(x+y)+c
40 (c)
dy _ x*+y?

dy .
iy where, d—z is the slope of the curve.

_(dy) _1+0_1
“\dx /g 1-0

41 (a)
Given, 2 _ 343
dx
= dy = 3x3 dx

On integrating, we get
3 3
. — 3
y=x>+c

It passes through (-1, 1).

1=(-1)3+c

= c=2

y=x3+2

42 (d)
: 2dy _ 2

Given, (x+y) . =a
Put x+y=v
= D_d_q

dx dx

2 (dv _ 2
(dx 1) -

dv  a?+v?
= —_— =

dx v2

a2
= (1 - a2+v2) dv = dx
= v—atan‘1(2)=x+c
[integrating]
= (x+y)—atan‘1(%)=x+c
= y =atan™! (xtTy)+c
43 (@)

We have, y = cx — ¢?
On differentiating w.r.t 'x’, we get

y'=c

44

45

46

47

48

On putting this value in Eq. (i), we get
y=x() - )’
= O)P-xy+y=0

(a)

We have,

dv+k B

dt mv_ 9

dv k mg

== "m0

dv k

——dt

> =
v+mg/k m

:>log(v+%) = —%t+logC

m
=>U+Tg= Ce k/mt = y = Ce~k/mt —

(a)

. .. d
Given equation is d—z + ytanx = secx

myg
k

Here, P = tanx and Q = secx

o IF = e/pdx — pftanxdx

— elogsecx = secx

Hence, required solution is y secx = [ sec?x dx +

c
> ysecx =tanx +c¢
(b)
+x tan
dx X
Put y = vx
ay _ a
= e vtx—
+x tan(Z
vt x szx X an(x)
dx x
= xZ=pt+tanv—v
dx
= [cotv dv =&
X
= logsinv = logx + logc :>sin%=xc
(©
We have,
y?=4da(x+a) ..(0)
dy 1 dy
2>2y—=4a=>a==-y—
Y dx = A=V
Substituting the value of a in (i), we get
dy 1 dy
2 =y 2= —y—=|=y?
Y ydx<x+2ydx) y
dy dy
=y—2(2 -
ydx( x+ydx)
2
2 3’) dy
- 2 - =
Rt (dx * xydx Y
(9
Given, d—y—exey
dx
= [e™Vdy=[e*dx

Page]30




49

50

51

53

54

= —e YV =¢e*-c

> e*+e v =c
(a)
The given equation is
dy\  ()? (dy\*
L= 1+(ty)<E)+ 2! (E) *

d
>t = ety(d—}t])
d
= logt =ty d_}t/
lo
:>ydy=Tdt

On integrating both sides, we get
y? _ (logt)?

+k

2 2

=y =t/ (logt)? + 2k
=y =+y(ogt)?+¢
(@)

Given, xdyx;zydx +e*dx =0
Y x) =
N d (x) +d(e*) =0
= Lrex=c
X
[integrating]
(b)
We have,
% + 2ytanx =sinx ... (i)

It is a linear differential equation with integrating
factor
LF. = ef2tanxdx — y2logsecx — goc2 i

Multiplying (i) by sec? x and integrating, we get

ysec?x = jsinx sec?x dx

= ysec?x =fsecxtanx dx = ysec?®x

=secx+C
(b)
. d _
Given, ﬁ =eV(e* + x?)
= [eYdy =[e*dx+ [x*dx
3
= e’ =e* + x? +c
3
= e’ —e* = x? +c
(d)
2y 1
Given, d—Z = ogzx
dx x
dx x
[integrating]

Since, (Z—z)(m) =-1

55

56

57

58

59

-1

= T te= —-1=>c¢c=0

dx x
= yz—%(logx)z—logx+cl
[integrating]

At x=1,y=0=>¢,=0

y = —%(logx)2 —logx
(<)
Given, Z—z+y = x?
IF = ef1dx = px

dy

Y 1Py =0Qw@)

IF = efP(x)dx
. Both statements A and B are true and R =
A
()
The equation of the given family of ellipses is
x2
4a?
Differentiating with respect to x, we get

y? ;
+ 2= lor,x?+4y? =4a% ..()

2x+8yd—y=0=>x+4yy’=0
dx

This is the required differential equation

(b)

Given that centre of circle is (1, 2).

Let radius of circle isa.
(x—12+(y—-2)>=a?

N 2(x—1)+2(y—2)%=0

> (@-D+@-22=0

()

Given, y? = 4ax + 4a?

= 2yy' =4a

On putting the value of 4a in eq(i), we get

2,,12

y? =2yy'x + 4.%

(D)

= y=2yx+yy”?

(@)

Given, y = Ae* + Be?* + Ce3*
(D)

> y'Ae* + 2Be?* + 3Ce3*
From Eq. (i),

Ae* = y — Be?* — Ce3*
= y' =y + Be? — Ce3*
o y" =y + Be** + 6Ce3*
(i)

From Eq. (ii),
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Be?* =y’ —y —2Ce3*

y'=y' +2y' —2y—4Ce’* + 6Ce*

= y" =3y — 2y +2Ce3*
...(iii)
Again, differentiating w.r. t. x, we get
y"" =3y" —2y' +6Ce3*
From Eq. (iii),
2Ce3* =y" —3y' + 2y
y"=3y" =2y +30" -
= y"—6y" +11y' —6y =0
60 (a)
The equation of a member of the family of
parabolas having axis parallel to y-axis is
y=Ax>+Bx+C

= 2 = 24x +B
_y
= oz = 24 =22 d >=0
61 (a)
Let x2 +y? —2ky= 0
= 2x+ 2y 2k =0
= k= d—y +y
(@)
From Eq. (i),
x* +y _2((dy/dx)+y)y: 0
2 _ 2\ —
=> (x‘—-y )dx 2xy =0
62 (a)
Given, Z—z =tanf = 2x + 3y
_ @ _ dz
Put 2x+3y=2z =2+3 ool
vy _ (2 _5) 1
= E - (dx 2) 3
£ _2=3z -2 —4x
dx 3z+2
On integrating, we get
log(3z+2) — x4 C
N w —x+C
Since, it passes through (1,2).
log(6+18+2) —14C
. C = log326 1
log(6x+9y+2) — x4+ log26 _1
3 3
N log (6x+296y+2) _ 3(x _ 1)
= 6x + 9y + 2 = 26€3*~1

63 (a)

3y +2y)

64

65

66

67

68

69

Given, d_y _ tany _ tany siny
dx x x2
dy cosecy 1
= coty cosecy = )
Put —cosecy =t
dy _ dt
= coty cosecy Ix _ dx

et _ 1

dx x x2

IF=edex=ef§dx=x

o 1
~ Solutionis tx = [x.dx—c
X

= —cosecy.x =logx —c
= g +logx =c
(b)

Given differential equation is

5(22) +4(22) +(2) + 2y +x3 = 0

Here, highest order derivative is 3 whose
degree is 2.

(b)

Given differential equation can be rewritten

as
| o () 2
y xdx_\/a (dx) +b
dy\? d dy\2
LR SO
b2
Here, order is 1 and degree is 2.

(b)
The displacement x for all SHM is given by
x = acos(nt + b)

= dx = in(nt + b

i nasin(n )

d?x
e —n?acos(nt + b)

d*x 2 d*x
= W = —Nn°x = W = +n x=0
(a)
We have,
dx dy
7+7=0=>10gx+logy=logc=>xy=c
(a)

The general equation of all non-vertical lines
inaplaneisax + by = 1, where b # 0

d
a+bZ=0
dx
d2
= b=2=0
dx?
dZ
= £X -9
dx?

(b)
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Given, oA
dx  xy—x2
Put y=wvx
dy dv
—==v+x =
dx d
dv v2x?
v X —
+ dx vx2—x2
dv v
= = =
dx v-1

= v—logv =logx + logk

[integrating]

Y — 4
=> == logx k .
= 2 = logky

X
= ky = eV/*

70 (c)
Given differentiating equation is

(1+43—z)2/3=4dz—y

dx?
W\ _ g3 (22
= (1 t4 dx) =4 (dxz)
Here, highest order is 2 and degree is 3.
71 (d)
We have,
d
%Z 1+x+y?+xy?
Y

—=(1 1+y?
5= (1+00+y?)
= 1+y2dy= 1+ x)dx

2
=>tan"ly = (x +x7) +C  ..(»D)
Itis given that y(0) = 0i.e.y = 0 whenx =0
~tan'!0=0+C=c=0
-1 xz xZ
Hence, tan y—x+7:y—tan(x+7)
72 (a)
Given, 2+2=sinx
dx x
1
IF=elx® =y

=~ Solution is y.x = [xsinx dx +c

= Xy = —xcosx +sinx +c¢
= x(y +cosx) =sinx + ¢
73 (d)

74

75

76

77

78

Given differential equation can be rewritten

as
dx _ (logy—x)
dy ylogy
dx x 1
= 4= ==
dy ylogy vy
1
IF = elylogy dy
— eloglogy — logy
(b)
. ; . lo
Curve is y = e25"* = gjp x = —5
d .
D = gasinx g cosx
dx
dy logy
= - = .
dx ycosx sinx
d
= ylogy =tanx ﬁ

(a)

Let the equation of parabola having the directrix
parallel to x-axis is

x2=4da(y+k) .. (i)

and equation of directrixisy =p ...(ii)

Here, 3 unknowns are in Egs. (i) and (ii).

= Order of DE such parabolas having directrix
parallel to x-axis is 3.

(d)
We have,
dy vy x? + y?

dy —ydx = /x2 2dx > ——-*=——"
xay—ydx x* + y“dx dr  x x

ingv = Wy
Putting y = vx and o = Ut x— weget

dv 1 dx
vtx——v=+1+v2> dv =—

dx 1+ v2 X

Integrating, we get
10g|v +Jv? + 1| =logx + logC

Sv+Jvi+1=Cx=>y+/x2+y2%=Cx?
(@)

Given, (x? + 1)3—3; +2xy=x%-1

dy | 2x _ x*-1

dx = 1+x27  x2+1

It is a linear differential equation.

or

On comparing with the standard equation %+

Py = Q, we get
2x x?-1
T 1+x2"° x241
W IF = efPdx = efliizdx

— elog(1+x2) =1+ x2

(9
The equation of the family of circles is
x2+(—-k?=r2 .»)
Where k is a parameter
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80

81

82

Differentiating w.r.t. x, we get
2x+2(y—k)y; =0=>y—k = —yi ..(ii)
1

Eliminating k from (i) and (ii), we obtain

2 rZyZ
X2+ =r2=x?= 12=>x2(y12+1)
Vi 1+y7
=r?yf
(d)
Given, y = ae® + bx e* + cx?e*
()

On differentiating w.r. t. x, we get

y' = ae* + b(xe* + e*) + c(x?e* +
2xe*)
= y' =ae* + bxe* + cx?e* + be* +
2cxe”
= y' =y+be*+ 2cxe*
.. (i)
Again, differentiating w.r. t. x, we get

y' =y +be* + 2c(xe* + e%)
= y'"=y" +be*+2cxe* + 2ce*
= y'"'=2y"—y+2ce*
..(iii)

[from

Eq. (ii)]
Again, differentiating w.r. t. x, we get

y'" =2y" —y'+ 2ce*
= y'=2"=-y'+0"-2y"+y)
[from eq. (iii)]
> y"-3y"+3y'—y=0

(o)
Given, y =ae™ 4+ be ™
d _
= 2 = mae™ — m be ™
dx
da? 2 2 2
= ﬁzmaem"+mbe‘m"=my
dzy 2
= — —mcy =
dx? y
(o)
. - d d
Given, +sinx (1 + ﬁ) = 1/COS X (1 — ﬁ)
N dy _ +Jcosx—vsinx

dx m

= Order=1, degree=1

()

The equation of a family of circles of radius r
passing through the origin and having centre on
y-axis is
(x—02+@-1r)2=r?=x2+y>-2ry=0
This is one parameter family of circles so its
differential equation is of order one

83

84

85

86

(b)
Given & _ Lty+xty
' odx x+x3
dy y _ 1
= dx + x  x(1+x2)
1
f IF=elz® =4
()
. dy _ (v 1/3

Given, = (x)

dy _ yt/3 dy  dx

dx ~ x1/3 y1/3 T x1/3

On integrating both sides, we get

dy dy
|57

y2/3 x2/3
STz Tz ta
3 3

3 3
25}72/3 = Exz/?) + C1

= y2/3 — x2/3 = ¢ (wherec = %cl)

(b)

Let y = f(x) be the curve. The equation of

tangent at (x, ) to this curve is
Y—y=f(x)X—-x)

(1)

Put X = 0in Eq. (i), we get
Y=y—x f'(x)

This ordinate is called the initial ordinate of

the tangent. It is given that,

Initial ordinate of the tangent = Subnormal

, d
>  y-xf'=y—

@ _ v
= dx x+y [pUt
’ dy
o) =2
Hence, it is a homogenous differential
equation.
(b)
dy , dy
y‘ﬁa—“@’+aJ
dy dy
—av2 = g =2 td
>y—ay a dx+x dx
5 y(1-ay) = (@ + 1) 2
y ay) =(a+x I
dx dy

= =
(a+x) y(dA-ay)
On integrating both sides, we get

dx dy
(a+x):fy(1—ay)
= log(a + x) =f[%+(1+!ay)]dx

Page ]34




87

88

89

90

= log(a + x) =logy + +logc

alog(1l—ay)
—a

= log(a + x) =logy —log(1 — ay) +logc

= log(x + a)(1 — ay) = logcy

>x+a)(l—-—ay)=cy

(@)

We have,

2
Length of the normal=1y_ |1 + (%)

It is given that

2
y |1+ (Z—Z) =/x?% + y? [ Radius vector = R
- T

dy 2
2 2(2F) — ,2 2
R (dx) Ay
2 (Y 2_ 2 — 2 4,2
=y T =x*=2>ydytxdx=0=>y“+x
= k2
(0
Equation of tangent at (x, y) is
Y _ b X
y=g,&-x
For y-axis X = 0.

Then,Y=y—x%
Given,(y—x%)oc x3
dy
= y—x—=kx3
y xdx x
dy 'y
—— = —kx?
dx x x

IF = e 1/xdx — g=Inx — ,In(1/x) zi

Then, solution is

(1)_f—kx2d
Y\~ x

y kx?
S C
2
kx3
ory = —T + cx
(b) |
Given, dy = — (w) dx
SIn X+Cos Xx

=> y = —log(sinx + cosx) +logc
[integrating]

= y= log (sinx+cosx)
= eY(sinx + cosx) =c¢
(b)

We have,

dx

E =x+1

91

92

93

94

95

= dx=dt=logx+1)=t+C

+1
Putting t = 0,x = 0, we get
logl=C=C=0
~t=log(x+1)
Putting x = 99, we get
t =log, 100 = 2log, 10

(a)
The equation to all given parabolas is
y2 =4a(x —b)
dy dy d’y (dy\’®
=>2ya—4a:ya—2a=>yw+<a>
=0
(d)
Given differential equation is
N 1+y) dy — (1+x) dx
y x
1 1
= f(;+1)dy—f(;+1)dx
= logy +y =logx +x +logc
= y —x = log (2)
y
(9
4 — 9p—x?
I.dx + 2xy = 2e
IF = e 2xdx — gx?
-~ Complete solution is
ye*' =2 e eXdx +c
= ye"2 =2x+c
L ye"2 —2x=c
x2 x2 4y 5
= ye* .2x +e o 2=0
= e"z.d—y=2—2xyex2
dx
LA
= s 2e 2xy
~ lis true and Il is false.
(©
We have,
y=alx+a)? ..(i)
d .
= ﬁ =2a(x+a) ..(ii)
Dividing (i) by (ii), we get
y_x+a=> 4 2y b _dy
=" x a—yl,wereyl—dx
dx

N 2 o
Substituting a = y—y — x in (i), we get
1

2y 2y\*

y= (— - x) (—) = y7y = 42y —x y1)y*
V1 V1

Clearly, it is a differential equation of degree 3

(a)

Given differential equation is
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97

98

99

100

dZy _ 3 d_y 4
w==1-(2)
d?y 3 _ dy\*
= (@) =1-(&)
~ Order=2, degree=3
(b)
Given, siny dy = cosx dx
= —cosy +c =sinx

[integrating]

= sinx + cosy =c¢

(@)

Given, Z—z = %

Put x—2y—z=>1—2 2=
i[5

= zdz = —dx

= ZZ—Z =—-x+c [integrating]

= (x—2y)2+2x=c

(@)

The equation of the family of circles which touch
both the axes is
(x —a)? + (y — a)? = a?, where a is a parameter
This is one parameter family of curves
So its differential equation is of order one
(a)
Given equation can be rewritten as
dy_ 1.4

dx x’

1
IF = e /3% = g-logx = 1
X

. Required solution is

1 1
y(;) =[-dx=logx+c
Since, y(1) =1
= c=1
y =xlogx +x
(a)
2 2
Given, ay _xty
dx 2xy
Puty = vxand 2 = v +x
uty =vxand = =v 2
N dv x?% + v?x?
v xdx 2vx?2
s dv  (1+v?
xdx B 2v v
. 2v dv = dx
1—v2 v x
On integrating both sides, we get
f — 2 dv —f dx

101

102

103

= —log(1—v?) =logx +logc
= —log( 1 —z—j) =logx +logc ...(I)

This curve passes through (2, 1).
1
—log( 1 _Z> =log2 +logc
3
= —log(Z> = log2c

4
= log (§> = log2c
2

Sc==
€73

On putting ¢ = gin Eq. (i), we get

10g< x ) = logzx
x?% —y? 3
= 2(x%? —y?) =3x

()

The given differential equation can be
rewritten as

2
2y _ [, 4+ (@)
Yt = [a+ (dx)

y+ 22— 4 (2) 4 2x ()

dx?

=

~ Order and degree of the given differential
equation is 2 and 2 respectively.

(©
Given differential equation is Z—z +y=¢*
IF = edex — efldx = e*

Now, solution is

ye* = [e?* dx
= ye* = ? + %
> 2ye* = e?* + ¢
(b)

We have,
$(x) = ¢'(x)
<|> () _
T o

= logdp(x) =x+1logC = d(x) =Ce*
Putting x = 1, (1) = 2, we get C ==
S p(x) =21 = p(3) =262
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105

106

107

108

(b)

Given equation

d x + X —
£+sin( y)zsin( 2y

dy . x—y _(xt+y
:>a—sm( )—sm( > )

= d—i: = —2sin (% ) cos (;)
= cosec (%) dy = —2cos (;) dx

On integrating both sides, we get

fcosec (%)dy = —chos(g) dx +c

log(tan%) _ 2sin (g)

1 Tt
2 2
Y, _ . (X
= log(tan Z) =c¢—2sin (E)

()
The family of curves is
x2+y2—2ax=0 ..(i)
Differentiating w.r.t. to x, we get

dy

d
23C-|-2y£—2a=0:)a=x_|_ya

Substituting the value of a in (i), we obtain

x% +y? —2x(x+y3—z) =0or,y%—x%—
nyZ—z =0

(b)

Given, y = (c; + ¢3) cos(x + ¢3) — c,e*™cs
= y = (c1 coscs + ¢, coscz) cos x
—(cys8in c3 + c,sin c3)sinx — ¢ ese*

= y = Acosx — Bsinx + Ce*
Where, A = cqcosc3 + c,COSC3

B = c¢ysincg + ¢, sincy
And C = —c,es

Which is an equation containing three
arbitrary constant. Hence, the order of the
differential equation is 3.

(0

Given equation is e* + sin (%) =3

Since, the given differential equation cannot
be written as a polynomial in all the
differential coefficients, the degree of the
equation is not defined.

(d)
Given, x =sint, y = cospt
dx dy .
— =cost, — = —psinpt
dt ’odt p p
dy psinpt
dx cost

109

110

111

112

113

_ —py1-y?
Y= /1_x2

Y1Vl —x? = —py1—y?
yi(1=x?) =p*(1 - y?)
2y1y2.(1 = x?) = 2xyf = —2yy;p?
[differentiating]

LU

=  (A=-x)y,—xy; +p*y =0
(o)
Given, y =xe
..(i)

4y _ cx cx .Y

= + xe .c-x+y.c
..(ii)

From Eq. (ii),
Logy =logx + cx

y

= c—log=

X gx
W _Y_ Vie?
dx_x+xlogx

S
()

Given differential equation is
1

— . 2 (W) 2\?
y_xdx+(a (dx) +b>

s - s

~ Order and degree of the above differential
equations are 1 and 3 respectively.
(b)
We have,
2/3
y3 +2+3y2+y1=0
=y = =By +n+2)
=y =-@y;+n +2)°
Clearly, it is differential equation of third order
and second degree
(b)
Given,x2+y2 =1 ..(»D)
On differentiating w.r. t. x, we get
2x+2yy'=0=>x+yy' =0
Again, on differentiating w. r. t. x, we get
1+ )2 +yy" =0
(a)
We have,
dy  xlogx®+x
dx siny+ycosy

=>f(siny+ycosy)dy=2fxlogx dx+fxdx
= ysiny = x%logx + C
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114 (b)
The given differential equation is

o+ Py = QC0.y"
1 ay

-n+1 —
> S Zy P = W)
Put ynl_1=v
_ -n &y _
= (—n+ 1)y =

1
( n+1) E+P(x) v =Q(x)

= E + (1 -n)P)v=(1-n)Q(x)

Hence, required substitution is v =

115 (b)
Since, length of subnormal =

yn—l

y%za =>ydy =adx
On integrating both sides, we get
y2

—=ax+b
2

Where b is a constant of integration
= y?=2ax+2b
116 (c)
Given, & = cos? mx
dt

On differentiating w.r. t. x, we get

ax _ —2m sin 2mx = negative

dt?

The particle never reaches the point, it means
d?x )

- 0 = —2msin2mx =0

= sin2nx = sinw

1
S2IX =T :x=§

The particle never reaches at x = %
117 (b)

. d x+
Given, Dy
dx x-y
d dv
Put y = vx :>—y=v+x—
dx dx
dv 1+v
vVtX —=—
dx 1-v
dv 1+v?
= X — =
dx 1-v
1 1
= —dx = ( > )dv
x 1+v 1+v
= log, x =tan™lv — Eloge(l + v?) —
log, c [integrating]

= log, x = tan™?! (%) — %loge [1 +

(%)2] —log, c

= C(XZ +y2)1/2 — etan‘l(y/x)

118 (b)
2
Given, 3732/ =e 2%
d_y _ e—2x
= —=— tc
[integrating]
—-2x
= y="—+4cx+d
[integrating]

119 (b)
Given, x2 +y2 =1
On differentiating w.r. t. x, we get
2x +2yy' =0
= x+yy' =0
Again, differentiating, we get
1+yy"+()?=0
120 (a)
We have,
dy y-1
dx x2+x

1 1
== dx—
x%+x

f—dy
> [ = [y

f (1 1 )d f 1 P

= - — = _—

x x+1 x y—1 Y

= logx —log(x + 1) =log(y — 1) + logC
X .

This passes through (1, 0)

:fx(x+1)

1

o E =—C

Substituting the value of C in (i), we get
x 1

v1- 207D

>@x+Dy-1D)=-2x=2>xy+x+y—1=0
This is the required curve
121 (c)
Given, & _2 y = x%e*
dx x
1

2
IF = e /3% = g-logx® =
xZ

- Complete solutionis = =
X
y

= x—2=ex+c

= y = x%(e* +¢)
Wheny =0,x = 1,thenc = —e
: y=x*(e*—e)

122 (b)
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123

125

. dy 2% 4x2
Given, —+ Y =
Todx | 1+x2 y 1+x2

2x
IF = efm dx _ elog(1+x2)=(1+x2)

=~ Complete solution is
2y — 2y A%
y.Q+x) =[(1+x?). dx
4x3
= y(1+x2)=T+c1
= 3y(Q+x*)=4x*+c

(a)
Given, k = PQ =length of normal

> k=y 1+(d—z)2

Integrating both sides, we get

logy, = 3logy,; +logc,

) dy
— 3 2 _ 1_
:yZ_C1y1:>_3—C1:>_—C1

3
V1 B2

Integrating both sides w.r.t. x, we get

1

—- 5 =C0X+C

Yi

5 1

P (=2c)x+ (=2¢)

wherea = —2¢;,b = -2 ¢,

>y =

2 _
=YL=

ax+b’

1
S5V, = —
" vax+ b

Integrating both sides w.r.t. x, we get

2
yza\/ax+b+c3
ay —c¢
= yz *=vVax+b

ax — c3\2

)
_a o, ¢ 1(ci _ 2

ﬁx—zy —7y+;(7—b):'x—A1y +

A,y + Az,

here=A; =%,4, = - Zand 4, =1 (2 - b)

where = 1—4,2— zan 3_(14

(a)

Here, x = Acos4t + Bsin4t

On differentiating w.r. t. t, we get

dx
i —4Asin4t + 4B cos 4t

Again, on differentiating w.r. t. t, we get

=>ax+b=(

126

127

128

129

130

131

d?x
= —16Acos4t — 16B sin 4t

dez

= —16(A cos 4t + B sin 4t)
d?x

= F = —16x

(a)

We have,

Yy =cq + c ¥ + cgex

Sy =c;+ce¥ +cze? e

=y =c + ce* + c3'e”?*, where ¢ = cze%

It is an equation containing three arbitrary

constants. So, the associated differential equation

is of order 3

(b)

Equation of parabolas family can be taken as
x=ay’+by+c

Differentiating w.r.t.,y we get

dx
E—Zay+b
L P, Lo
dy? dy3
(a)
Given —zyd +1:—2xdx=
1 1 1 1
= f(?—;)d +f(x—2+—) dx=0
X 1
= log(;)——+;+c
(b)
[ 52 2
Given, ay _ XYy
dx x
Put y = vx
@ _ av
= dx—v+x ax
dv Vx2+4+v2x2+vx
vHX— =
- dv _E
Vitvz o«
= log(v + V1 + v2) = logx + logc

= log(%—i— /1+z—2>=logcx

= y+\/ﬁyzzcx2

(a)
Given, & _ —_xlogx2+x

dx siny+ycosy
= (siny + y cosy)dy = (xlogx? +
x)dx

(%y sin y) dy = (% x%log x) dx

= ysiny = x?logx + c
(d)
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Given, x(1 —x?)dy + (2x?y —y — ax3)dx =
0

N ay (2x2-1) _ ax?
dx = x(1-x) (1-x2)
2x2-1
Here, P = m
132 (c)
We have,
dy vy dy 5 d 3
a+;—x ﬁxa+y—x :a(xy)—x
Integrating, we get
x* x3
_ _ -1
Xy = ” +C=>y 2 +Cx
133 (c)
Let x%+y?2—2gx=0 (i)
dy _
= 2x + 2y = 29=0
2 (2 + 2 dy)
= =|2x —
g ydx

On putting the value of 2g in eq. (i), we get
2 2 _ ayy .. —
x“+y (2x+2ydx)x—0

2 _ .2 dy

= ye =x°+2xy T

134 (d)

Given differential equation can be written as
Ly 3D 9y=0
dx? dx Y=

= (m?-3m+2)y=0

= m—-—1)(m—-2)y=0

= m=1,2

=~ Solutionis y = c;e* + c,e?*
y' =ce* + 2c,e?*

From given condition

y(0)=1

And y'(0)=0
=>c+cy=1.....(i0)
On solving Egs. (i) and (ii)we get
—c, =1
= ¢, =-1
And ¢, =2
-'-y=Zex _ er
at x = log, 2
y = zelogz _ezlogz
=2%x2-22=0
135 (b)
The equation of straight line touching the
given circle is

xcos@ +ysinf =a

..(1)
On differentiating w.r. t. x, regarding 0 as a
constant
dy .
= cosf +—sinf =0
dx
..(i)
From egs. (i) and (ii), we get
dy
asy . a
cosf = —7*—and sinf = ———
X E—y X E—y
cos?0 +sin?0 =1
d 2
@*(g) +a* _

=

136 (a)
The given differential equation can be
rewritten as

s Gden-(Eee
> —%—logy=—(—i+logx)+c
[integrating]
= log(§)=i+%+c

137 (a)

We have, (xy — x2) = y?

= 2 X _ vy
y dy y
1 dx 11 1
= - ——i=—-=
x2 dy x'y y?
1 dx dv
Put ~=v > —— —==—
x2 dy dy
dv v 1 . P
— + — = —, which is linear
dy "y z

1
IF = ef; ay _ elogy — y
. . 1
. The solution is vy = f? ydy+c

y _
= ~=logy+c

=3 y =x (logy + ¢)
This passes through the point (-1,1)

1=-1(logl+¢)
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139

140

141

ie., c=-1

thus, the equation of the curve is

y =x(logy —1)
(d)
Given, y =2e* —e™*
= y, = 4e?* +e7*
= y, = 8e?* —e™*
= y, = 4e? + e ¥ 4 4e?* — 27
= Yy, =y, +2(2e?* —e™¥)
= Y2 =y1+2y
= Y2 =Y1+2y
= Y2—=y1—2y=0
()
Given equation is % —-y=1= & = dx

1+y
On integrating both sides, we get

f—1+ydy fdx

> log(l+y)=x+c

>14+y=e*-e¢ ..(0)

Atx =0,y =-1

Thenl1—1=¢°

On putting the value of e€ in Eq. (i).

Therefore, solution becomes

l+y=e*%x0 =2yx)=-1

(d)

Let family of circles be
(x—a)* + (y—-2)*=5°

= x*4a’-2ax+y*-21-4y=0

(D)

= 2x — 2042y 2 —42 =0

dx

e¢=>ef =

—x+ Py —
= a=x+- (y—2)
On putting the value of a in Eq. (i), we get

(x-x-20-2) +o-22=

52
dy 2
= (2) 6-22=25-(y—2)
(a)
It is a linear differential equation of the form of
[ —
o Py = Q.
= P =sec?x,Q = tanxsec®x
W IF = eJPdx — pfsec?xdx _ ptanx
Solution is ye'™"* = [ tanxe'™™* sec®x dx + ¢

= yetanx = tan x etan¥* _ ptanx 4 .

=y =tanx — 1 + ce”tanx

142 (b)
We have,
dy
ya+x=a:ydy+xdx:adx

Integrating, we get
y2

2
7+%:ax+C:>x2+yz—2ax+2C=0,

which represents a set of circles having centre on

x-axis
143 (d)
~» Equation of normal at (x, y) is

Given,y =2xX

d
=>y2=2x<x+y %)

2
ay _y -2 _(3) -2
dx  2x B 4

y2()

Puty = vx, we get

dy dv

a;-—17+ﬁ¥a;

dv  v?-2
Then, v+ x— =
v dx 2v

dv (2 +v?)
dx - 2v
2vdv dv
- 2+v?) * x
On integrating both sides, we get
In(2+v?)+In|x| =Inc

= In(|x|2 +v?)) =

2
=>|x|<2+y—2>=c
x

It passes through (2, 1), then

=X

Inc

2(2+1)—

7)=
9

= = —

€73

Then, |x| (2 +z—§) =§

= 2x2 + y? =§|x|
= 4x? + 2y% = 9|x|
144 (a)
We have,
ydx —xdy —3x%y2e*dx =0
= ydx — x dy = 3x2y%e* dx
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146

147

148

149

dx—xd
B 2x Y = 3x2e%dx
y
X X
=>d(—)=d(e"3):>—=ex3+6
Yy y
()
Given, 2 = *h
" dx  by+k
= [(by + k)dy = — [(ax + h) dx
2 2
= b%+ky=%+hx+c

Thus, above equation represents a parabola, if
a=0and b#o0

Or b=0 and a #0

(b)

The equations of the ellipses centred at the origin

. x2 2 .
are given by =t Z_Z = 1, where a, b are arbitrary

constants
Differentiating both sides w.r.t. to x, we get
2x 2yd
) Bydy
b? dx

ﬁ +3’Y1

=0

=0 ..(0)

leferentlatmg (i) w.r.t. x, we get

— + +w =0 ..(ii)

Multlplymg (ii) by x and subtracting it from (i),
we get

Sy —xyE—xyy} =02 xyy, +xyf -

yy1=0

(b)

Given equationis y = ax™! + bx™"

On differentiating with respect to x, we get

& a(n+ 1)x™ — bnx™ "1

dx
Again, on differentiating , we get
d?y _
i an(n+ Dx™ 1 + bn(n + 1)x™ "2
,d%y
s x?—==an(n+ Dx""1 + bn(n+ 1)x™"
dx?
2y, )
— + -n
= xZW =n(n+ 1)(ax™! + bx™™)
x2d?
I R n(n+ 1)y
(b)
Given, y = acos(x + b)
= == —asin(x + b)
= Z—y— —acos(x +b) = -y
de 2+ y=0
(a)

150

151

152

Here, and y(0) = —

dy 1 _

dt ( 1+t ) y= (1+t)
Which represents linear differential equation of
first order.

¢
IF = ef_(m)dt — p—ttlog|l+t| — e t(1+1t)

~ Required solution is

YD) = [ [ Qumde] +c

1+t = U1+ t)dt
ye t(1+1t) 1+te(+)+c

= fe‘tdt+c

Sye t(l+t)=—-et+c
Since,y(0) = -1 = —1-e°(1+0)=—-e"+¢
=>c=0

Ly = —gmandy(D) = —3
(b)
- @&y _q_
Given, — +(1 x)\/_—l Vx
IF = f(l vz
Put Vx=
1
= NS dx =dt
IF = efm at
C Zlog(HE) 1+t 1+x
= e2 (1 t) == -
(b)
2 2
Given, &y _ Xty
dx 2xy
Put y = vx
ay v
=5 ™ v+ p)
2,2
v+ x ﬂ — xZ4+v2x
dx 2XvX
dv  1-v?
ﬁ —_—
dx 2v
2v dx
= = =
1-v2 x
=  —log(1—v?) =logx +logc
=  log(1—v?)"! =logxc
x2—y? -1 _
= ( = ) = xc
x2
= oy xc
= x =c(x? —y?)
(o)
vy =uh
dy oy du
" dx - dx

N dy . .
On substituting the values of y and d—z in the given

equation, then
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du
2x% -y nutt o + uh = 4x°
X

du  4x°® —u'"
5 —=—
dx 2nx*y?n-1
Since, it is homogeneous. Then, the degree of
4x% — u* and 2nx*u?""! must be same.
~4dn=6and4+2n—1=6
Then, we getn = %
153 (b)
Given equation is y = ax cos G +b ) (i)

On differentiating Eq. (i), we get
~afeos(5+0)-xsin G+0) (53]
y1=a|cos{~ -xsin|~ 2
=>y1=a[cos(%+b)+%sin(i+b)] ..... (ii)
Again, on differentiating Eq. (ii), we get
/1 1
2 =a=sin(z+)(-53)
1 1 1
+ - cos<—+b)<——2)
X X X
1 . /1
——sin (— +b )]
x X
—a 1 —ax 1 -y
=Y, =Fcos<;+b) =?cos<;+b) =—
=>xty, +y=0

154 (b)
Given, dy = xlogx dx

x? x
= y=7logx—f;dx
[integrating]
= y = x—zlogx = +c
2 4
155 (c)

Given equation is y = sec(tan™! x)
On differentiating w.r. t. x, we get

b _ sec(tan™! x) tan(tan™1 x) !
dx 14 x?
= m [ tan(tan'l X) = X]
dy
14+x2)—2=
=>1+x )dx xy
156 (a)

d
%tany = sin(x + y) + sin(x — y)

= dyt = 25si
In any = 2sinxcosy

= ftanysecy dy =2 f sinx dx
= secy+2cosx =c
157 (b)
Equation of family of parabolas with focus at (0,
0) and x-axis as axis is

158

159

160

161

162

y2=4da(x+a) ..(i)

On differentiating Eq. (i), we get

2yy; = 4a, putting the value of a in Eq. (i)
2 _ o4

>y —Zyyl(x+ > )

>y =2xy; +yyi
2

dy dy
>y (E) +2xa—y
(b)

We have,

d 1+ d 1
SN T T

ay X dx

~LF. = ef(l_%)dx = ex_l(’gx — lex

1
x

x
)
Given, y? =4a(x —b)
= 2y 3—22 =4a

d*y dy\?

d%y | (ay\* _
> (@) =0
(@)

2

The given equation can be rewritten as, % =

—sinx.
On integrating the given equation
d’y .
fwdx =f—smxdx+c
dy

= —=—(—cosx)+c=cosx+c¢
= ¢ )

Again, on integrating, we get

d
f—ydx=fcosxdx+fcdx+d
y

dx
=sinx+cx+d
(d)

Given that, % +y=e"*

Itis a linear differential equation, comparing with
the standard equation

dy

— 4 Py =
dx+yQ

>P=1Q0=e*

oo IF:edexzex

-~ Required solution is
yex=fe_xexdx+c=f1dx+c
>ye¥=x+c

Atx=0,y=0 ~c=0

Hence, the required solution is

yeX =x > y=xe™”*

)
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dy

Given, e 2 % (- y =mx)
= f%y = Zfi—x
= logy = 2logx + logc
= y = cx?
Which represent a parabola of the form
x? = 4ay
163 (d)

. dy 2
Given, —+-y=x
" odx  x y

2
. Integrating factor =eJx % = x2
~ Required solution is

2 — (43 _x ¢
yox?=[x*de="47
_ x*+c
y_4x2
164 (a)
We have,
d 2
y%zx—l:ydyz(x—l)dx:%
_¥ +C
_7—){

Forx =1,wehavey =1

11
as==-1+C=>C=1

2 2
yZ_xZ 2 2
Hence,7—7—x+1:>y =x*—2x+2
165 (a)

Equation of line whose slope is equal to y
intercept, is
y=cx+c=c(x+1)

> oo
dx
ay _ v
dx ~ x+1
dy
= (x+1)dx y=0
166 (b)

. d
Given that, x?y — x3 ﬁ = y*cosx

. d
ie., x3 ﬁ —x%y = —y*cosx

on dividing by - y*x3, we get

1 dy 1 1 1
- — T —.— = —JCO0SX
y4- dx y3 x 3
1
Put ?= V
1 d 1av
N _ldy_1

167

168

169

1dv 1 1
- —+—V=—3cosx
3 X X
av 3 3

= —+ -V =—=cosx
dx x x3

Which is linear in V.

3
IF = ef;dx = g3logx — 43
So, the solution is
3
x3V = [x*.Scosx dx + ¢
X

= 3sinx +c¢

3

X .
= — =3sinx+c¢
y

Puttingx =0,y = 1,wegetc =0
Hence, the solution is x3 = 3y3sinx

d
( E)Iquation of normal at P(1,1) is
ay+x=a+1 (given)
> Slope of normal at (1,1) = —%
=~ Slope of tangentat (1,1) = a ..(i)

. d
Also, given d—z Xy

dy
Z =k
= dx Y
dy .
- =k= fi Eq.
axl 1.1y a [from Eq. ()]

Then,Z—z = ay
d
-2 adx
=Inly|=ax+c
It is passing through (1,1), then ¢ = —a
= Inly| = a(x — 1)

> ly| = G~
(a)
Given, 241 =ty
dx
Put x+y=2z
@ _az

= 1+ dx  dx

4z _ o7

dx
= [e™?dz = [dx
= —e?=x+c
> x+e M yc=0
(a)

The given equation can be written as
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170

171

172

173

dx dy\ (x*dy—y?dx)
(o e
x oy (x—=y)
dy dx
)
x oy (a1
G-3)

d d Z-=
=>(_x__y)+y2_xzz:0
x y 1_1)

(x y

On integrating both sides, we get

In|x|—ln|y|—Fll)=c

Xy
x xy
= - — =
In |y| -2
x xy
= — =
In |y| He=y
(a)
We have, e®/3x = x
dy l
= —=logx
dx 8
~ Degreeis 1.
(a)

Given differential equation can be rewritten as
3
@) - (@2
dx ~ \dx?
9 4
AN (&)
[1 + (dx) ] ~ \ax2

Here, we see that order of highest derivative is
2 and degree is 4.

=

(9
We have,
tan"lx +tan"ly =C
Differentiating w.r.t. to x, we get
1 1 dy
1+x2 14+y2dx
= (1 +x¥)dy+ (1 +y?Hdx =0,
which is the required differential equation
(d)
Given that, Z—z =1+x+y*+xy?

This can be rewritten as, we get
dy
T+y?
On integrating both sides, we get

J 4y f(l + x)dx

1+y2 -
52
=>tan‘1y=x+7+c
Atx=0,y=0

=1+ x)dx

175

176

177

178

50=04+0+c=>c=0

. x? x?
~stanT"y=x+—>=>y=tan| x +—

2 2
(b)
dy (cosx —sin x)
dx  \sinx + cosx
Ccosx — sinx
o dy = - ()
Sinx + cos x

On integrating both sides, we get
y = —log(sinx + cosx) + logc

c
=>vy=lo (— )
Y & sinx + cosx
c
:>ey=_—
sinx + cosx

= eY(sinx + cosx) = ¢
(@)

. x dy-y dx
Given, LTy X dy

y2

[integrating]
As y(1) =1 =c¢=2
X
; + y = 2
Again, for x = =3
—-3+y%=2y
y+Dy-3)=0
y>0
y=3
[neglecting y = —1]

(@)
ay _y

=
Also,
=

o (

R

)

+

Given equation is, =

(D)

E\
N\
RIL
—

da dv
Puty =vx = d—z=v+xa

Now, Eq. (i) becomes

¢()

=
()
On integrating both sides, we get
¢'(v) J 1
dv = | —dx
() X
= logp(v) = logx + logk
= logd(v) = logxk

= d(v)=kx = ¢ (%)=kx ('.'v=
(o)

Given,

x)

y

dx dx
E—x+y+1:>5—x—y+1
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179

180

182

183

IF=el-19 = p-¥
. Solutionis x.e™ = [(y + 1) e Ydy

= xeV =—(y+1e™” +

Je™ dy

= xeV =—(y+1e 7 —-eY+c
= x=—(y+2)+ce¥

(b)

Given, x%2+y?—2ax =0

(i)

= 2x +2yy'—2a =0

= a=x+yy

On putting the value of a in Eq. (i), we get
x2+y?—2x(x+yy)=0

= y? — x? = 2xyy'

()

Given, y = cycos(x + cy) + c3sin(x +¢y) +

cse* + cg

Yy = ¢;[cosx cos c, — sinx sinc, ]

+c3[sinx coscy + cosxsinc, | + cse® + ¢¢
= cosx (¢, cosc, + c3sincy) +

sinx (—cy sinc, + c3coscy) + cse* + ¢
=Acosx + Bsinx + Ce* + D

Where A =cqicosc, +c3sincy
B = —cysincy +c3cos¢y, C =
cs, D =cq
Hence, order is 4.
(@)

Given, (1+x)ydx+ (1 —y)xdy =0

B S L B
y X

1 1
= f(;—l)dy+f(;+1)dx=0
=> log.y —y+log.x+x=c
= log.(xy) +x—y=c
(b)
Given, y? = 2c(x ++/c)
= 2yy, = 2c
= C=Y)

y? =2yy:1(x + yy1)
= y? = 2yy1x = \[yy1.2yn
= O - 2yy0)? =40y’
~ The degree of above equation is 3 and
order is 1.

184 (d)
Given differential equation is
dy 1
ax x+y?2
= Ly =y?
dy

Here, P = -1, Q = y?
IF = el 14y = p-¥
=~ Solution is
xe™ =[e” y? dy
=—eVy?+ [2e7Y ydy
—e Vy2+2[-eVy+

fe™ dyl+c
=—eVy*+2[-eVy—eV]+
c
=  xeV=eV(—y -2y—-2)+c
= x=—-y2 =2y —2+ce¥
185 (a)
Given differential equation can be rewritten
as
dx X
oy
IF = e_fyizdy =el/y
186 (c)

L dy _ x
Itis given that ol

On integration, we get y?> — x? = C, whichis a
rectangular hyperbola

187 (a)
Given differential equation is

2 _ tan 1y 4y _
(1+y)+(x e )dx—O

dx -1
= A+yH)—=—x+e= Y
dy
dx x etan”ty
N ax —
dy = 1+y? 1+y2
Which is a linear differential equation,
-1
1 etan y
Her P=— =
ere, 1+y2’ Q 1+y?

frpd flzdy tan~1
IF=¢e/ "% =¢e'1+y =N

y
~ Solution is
x.IF=[Q.IFdy+c¢
-1
-1 etan y -1 c
xetan yzf ~ _etan y+_
1+y 2
-1
1 e2tan™ty c
= xeBn Y = -
2 2
- ertan‘ly — eZtan‘ly +c
188 (d)
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Given differential equation can be rewritten

das
ydy  e*dx
y+1 T ert1

= (1 — L) dy = eildx

y+1
= y —log(y + 1) =log(e*+ 1) —logc
[integrating]
(e*+1)(y+1)
= y =log————
= e*+1DWy+1) =ce”
189 (d)

The equation of all the straight lines passing
through origin is

Yy =mx
= A
dx
(1)
. : _
~FromEq. (i), y= s
190 (b)
Given, Z—z =sin(x +y)tan(x +y) —1
_ dy _dz
Put x+y—z:>1+dx—dx
Z_q =sinztanz —1
dx
Cosz
= fsinzzdz—fdx
Put sinz=t
1 1
[Sdt=x—c>—--=x-c
t t
= —cosecz=x—¢c
= x+cosec(x+y)=c
191 (a)
Given, sin"'x +sin"ly=¢
. dx ay -0

= J1—-y?2dx+V1—-x2dy=0
192 (d)
ay _
x;+(1+x)y—x

dy 1+x
= dx+ X y_l
IF =% &
=ef%+fax
=elogx+x
= xe*
193 (c)
We have,
dy
+2y3)—==
Get2y”)—=v
ay _ 3 _,4x _x _ 5 2 .
=>ydx—x+2y =>dy y—2y (1)

This is linear differential equation with

1
LF.= el 7% = ¢-logy = 1
y
Multiplying (i) by LF. and integrating, we get

x x
;szydy:;:y2+C:>x=y(y2+C)

194 (a)
We have,
d? dn®  [(d%y\? dyn\3
@y _ 1+<_y> o (&Y =1+<_y)
dx? dx dx? dx

Clearly, itis a second order second degree
differential equation
195 (a)

) .. d +1
Given equation is PP AL

dx x-1

Ay _ dx
y+1 x—1
On integrating both sides

dy dx

m B fx -1

= log(y + 1) =log(x — 1) + logc
= log(y + 1) = log(x — 1)c
>y+1=x-1)c
Atx=1=>y=-1
Whereas y(1) = 2.
Hence, the above solution is not possible.

196 (a)

Given, & =Xt¥)
Todx x(x-y)
Put y = vx
ay w
= o vtxs
v _ vx(x+vx)
vrx dx x(x—vx)
dv _ 2v?
dx 1-v
11 1 dx
= le-ifev=T
1[ 1
= E[—;—logv]=logx+cl
x Y _
= ;+log(;)+210gx— 2c
= §+ log(xy) =c¢
[letc = —2¢q]
197 (a)
We have,
y2dy = x%dx
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Integrating we get y3 — x3 = C

198 (b)
i 4’y _ p-2x
Given, 2= €
d_y _ e—Zx
= dx 2 + Cy
[integrating]
—2x
= y = 2 + Cr X + C3
[integrating]
But y=ce ®+cx+cs
[given]
1
1= Z
199 (d)

Given, «x (Z_Z)z + 2\/x_yZ—Z +y=0

(VE 2+ ) =0

1 1
\/—ydy+ﬁdx =0

2\/§+ 2\/; =0
= Vx+.y=c
200 (b)
y=mx+% (1)
4
dx

From Eq. (i), we get
dy 4

y=x(a)+@

= (@) =x(2)

= x(d—y)z—yfl—z+4=0

6 U

dx

Which is required differential equations.

201 (d)
We have,
e*cosy dx —e*siny dy =0
= cosyd(e*) +e*d(cosy) =0
= d(e*cosy) =0=>e*cosy=C [On
integrating]

202 (d)
y =ae™ + be™™*
On differentiating w.r. t. x, we get
dy
— = mae™ — mbe
dx
Again, on differentiating, we get
d?y
dx?
= m?(ae™ + be ™) = m?y

2

= % -m?y =0

-mx

= m?ae™ + m?pe~™*

203 (b)

We have,

d _ .

d—z+y= e™™ ..(D)

This is a linear differential equation with I.F. =
el ldx — ox

Multiplying both sides of (i) by L.F. = e* and
integrating, we get
yex=fexe‘xdx+(,‘:yex=x+C
Itis given thaty = 0 whenx =0
~0=0+C=>C=0

Hence,ye* =x=>y =xe™*

204 (c)

X d
+=L=0
1+x2 1+y2

= tanlx+tan"ly=tan"lc

Given,

205 (c)

[integrating]

x+y _

1-xy o
= x+y=c(1l—-xy)
Given, IF =x

efP dx — 5
= [Pdx=logx
d 1

= P =—logx =~

206 (b)

Given differential equation is

Py _ d_y)z
dx2 1+ (dx

- (@)@

Hence, order is 2.

207 (b)

208 (d)

. dy 1-y?

Given, Tx + T 0
dy dx

= f\/l—yz + f\/l—xz =0
> sin"lx +sin"ly=c¢
We have,
xdy—ydx =20

dy d
= Dz 0

y X

= logy —logx =logC [On integrating]

y
>5=-=C=>y=C
X y X
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Clearly, it represents a family of straight lines
passing through the origin
209 (c)
Let the equation of circle passing through
given points is
x?+y?—2fy=a?
= 2x+2yy; —2fy; =0
..(1)
= x=y:(f—y)
2 2 2
> x=y (")
[from Eq. ()]
= yi(y2—x%2+a®)+2xy =0
211 (a)

Given, Z—Z + (g)z - (g) +1=0

Put v=§ =>x =vy

dx v

= v v+ E
w2 _

v+y dy +ve—-—v+1=0

= ;w +&_9
ve+1 y
= tan"'v+logy+c=0
[integrating]
= tan_1§+logy+c=0
212 (a)
5/2
- A

Given, [1 + (dx) ] =3

3. 2 215
= @ =+ @]
Here, order=3, degree=2

213 (a)
Given equation is
xdy —ydx +x%e*dx =0

xdy—ydx
:%+e"dx:0
X
Y Xy —
=>d(x)+d(e)—0
=>X+ex=c
X
214 ()

Given differential equation is
dy _ x-y+3
dx 2(x-y)+5

d
Put x—-y=v=>—-=1——

= 2v+loglv+2)=x+c

= 2c—y) +log(x—y+2)=x+c
215 (c)

The given equation is Ax? + By? = 1

= 2Ax + 2By % =0
..(1)
2 2
N 2A+2B{(Z—i) +y ZTZ}:O
..(i)
Eliminating A and B from Egs. (i) and (ii), we
get
d%y | (dy\* y dy _
wt(@) —2E=0
Here, order =2, degree =1
216 (a)

The given equation is
(y +3)dy = (x + 2)dx
2 2

X
> — =—4+2
2+3y 2+ x+c

Since, it passes through (2, 2).
n24+6=2+4+4+c=>c=2
y2 X2

S+ 3y=—+2x+2
2+y 2+x+

>y2+6y=x>+4x+4
>x24+4x—y2—-6y+4=0

217 (b)
We have,
y?=4da(x+a) ..()
Clearly, it is a one parameter family of parabolas
Differentiating (i) w.r.t. to x, we get

2 dy =4a=a= 1,4y
Yax =747 ax
Substituting this value of a in (i), we get
dy 1 dy
2 —9y—2 v
y Yax (x * 2 dx)
dy dy
222 2 N2 = 0
R (dx)+ Vax Y
218 (b)
Given differential equation can be rewritten
as
v 1,2
dx xlogx'y T x
1 1/x
IF = efxlogxdx — eflogxdx — QIOgIng —
log x
220 (@)

. d
Given, 2 4 ytanx = secx
dx
JFelPdx — pftanxdx — gacy

~ Solutionis ysecx = [sec?x dx +c¢
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= ysecx =tanx +c

222 (c)
We have,
dy Y\ 1/3
prl 6o

=y Y3dy = x~1/3dx

= fy‘1/3dy = fx_1/3dx

3 3
:>—y2/3=5x2/3+C

2
= y2/3 = x2/3 4 ', where €' = 2C
:>yz/3 —x23 4

223 (c)
Given, & = ySirf(%zl_x _ %Si.“(%y)‘l
dx x sm(;) sm(;)
Put 4 =Uu
X
dx
x d_ tu _ usinu-1
sinu
= —sinu du = i dx
= cosu =logx +c¢
[integrating]
= cos (%) = logx + ¢
: y() =7
cosg =logl+c
= Cc = O
Y\ —
Thus, cos (%) = logx
224 (b)
y
Given, @_y_ q’();)
ax o x o @'(3)
= ¢ (y)(MyTywc) =1 dx
BECHEE
¥ (3)a) _
= dx + logk
Stk
y
= log (;) logx + logk
y
- 5 (%) =k
225 (b)
. d
Given, d—z = xz":’yz
Put y = vx
dy ﬂ
= Tx v+ x
dv x2v
v+ Xa x2(14v2)
1+v2 dx
= f 3 dv = — 7

1
—27+logv——logx+logc
1 i loglyl =1

252 Tloglyl =logc

Y1 =1, 1 =loge

1 x?
—35 tloglyl=—3

2

= log, Iyl +5 =75
Again, when x = xo,y =e
1+—= o = x, =V3e
226 (d)

227

229

230

Given, 37Ydy = 3*dx
= [37Ydy=[3%dx

-37Y 3X
= =

log3 log3
= 3* +37Y = c,where c = —klog3
(a)

(x —h)? + (y — k)? = r?, here only one arbitrary
constant r. So, order of differential equation = 1.
(b)

Given differential equation can be rewritten
as

y _ dx
(1+y2)dy T x(1+x2)
1 2x
2 f(1+y2) T2 fx2(1+x2) dx
1 f =1 = f at
(1+y2) t(1+t)

[put x% = t in RHS integral]
1 2y dy
= I ‘f(;—m)

= %log(l-l—y )

=7 [log t —log(1 +

)] + %log c

= log(1 + y?) = logx? —log(1 + x?) +
log ¢

> log(1 + y?)(1 + x?) = log cx?

> 1+ 9y + x?) = cx?
(b)
Given, 4y _ 7y

dx x+2y

Put y = vx

= —=v+—
X

dx  142v

xdv _ 2—v-v(1+2v)
dx 1+2v
1+2v 1

——dv =) -dx
fz(l—v—vz) fx

= logk—%log(l—v—v2)=logx
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231

232

233

234

= log c = log[x?(1 — v — v?)]

[put k2 = c]

= xt—xy—y*=c
[put v =7]

(9

y? = 2c(x + c?/3)

dy _ _ . a4y
=3 2ya—2c:>C—ya

, dy dy\2/3
re g+ E))

- ()0

dx

> () =)

(v

> () =e(R)

Here, order=1, degree=5
()

Given equation is ‘i—x + % =0
On integrating, we get

[+ [2=0

= logx +logy = logc

= log(xy) + logc = xy =c
(a)

Given, y=(x+VI+a2)

= an[x+\/1+x2]n_1(1+ =
dx

_ n[x+\/1+x2]n
- V1+x2

= (Z—z)z (1 + x2) = n?y?

Again, differentiating, we get

dy)2
dx

Vx2+1

2 2
2 ¥ d—y(1+x2)+2x(2—z) =

dx " dx?

2, &

2n“y ™
d?y 2 dy _ o

= dx2(1+x)+xdx—ny

.. dy
[divide by 2 dx]
(9
y = (¢c1 + ¢3) cos(x + ¢3) — c,e**cs
y1 = —(cg + ¢p)sin(x + ¢3) — ¢y €765
y, = —(cq + ¢3) cos(x + ¢3) — ¢, e*tSs

= —y — 2¢,e**Cs
x+Cs

Y3 = —Y1 — 2¢4€
Y3==YV1+Y2—Y

-~ Differential equation is
Y3=Y2+y1—y=0
Which is order 3

)

235 (¢)
The given equation is
y = aeb*
= 2 _ gbebx
dx
..(1)
2
= d—jzl = ab2eb*
dx
..(i)
= aebx dz_y — azbzebe
dx?
dZy . d_y 2
> o = ()
[from eq. (ii)]
236 (d)

Let ax + by = 1, wherea # 0

= aﬂ+b=0
dy

= dix =0
dy?
d?x
d_yz =
237 (a)

We have, V1 —x2 +,/1 —y2 = a(x — y)
Putting x = sinA4,y = sin B, we get
cosA + cos B = a(sinA — sinB)

A-B
= cot—=a
= A—B=2cot™la
= sin"lx —sin"ly =2cot™la
On differentiating w.r. t. x, we get
1 1 d
_ D —_o
1-x2 1-y2 dx

d 1-y2
= Y

dx V1—x2

Clearly, it is differential equation of the first
order and first degree.
238 (b)
Given differential equation is
W _ oy+x 4 gy—x

dx
= fe¥dy=[(e¥—e™)dx
= —eV=e¥—e*—-c
= eY=e*—e*+c

239 (a)
. dy 1 _
Given, Tx +x.y = 3x
o IF:ef%dx:el()gx:x
240 (a)
sec? x - _seczy

Given, =
tanx tany
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sec? x sec?
= fmd?(: _fta_n:d
Put tanx =u
= sec’x dx = du
And tany =v
= sec?y dy = dv
a_ v
u v
= logu = —logv+logc=>uv=c
tanx.tany = ¢
241 (b)
We have,
yz—z=/1y2=>z—i=ﬂy

1
:;dy=/1dx:>logy=/1x+log6=>y=Ce“

242 (b)
We have,
dy , 1+cos2y
dx 1-cos2x
. d 1+cos 2 2 cos?
Given, Lo - Y- 28 Y
dx 1-cos2x 2sin? x
= [sec?y dy = — [ cosec?x dx

= tany = cotx + c.
243 (a)
Given differential equation can be rewritten as

dx = Vx
— L p=e2Vx
Here, P—\/},Q e

IF = /5% = 2V
. Solution is
ye2X = [e2VX =2V gy = [ 1 dx

= ye2V¥ = x 4 ¢

244 (a)
Given, (1 + %) dy = —e* (cos? x — sin 2x)dx
On integrating both sides, we get
y +logy = —e*cos?x +
[e*sin2x dx — [e*sin2x dx + ¢
= y+logy=—-e*cos’x+c
Atx=0,y=1
1+0=—e%c0s0+c=>c=2
~ Required solution is
y +logy = —e*cos?x + 2

245 (d)
Given, Z—z =(4x+y+1)?
Put dx+y+1l=v
S dy _dv_,
dx dx
Ly
dx
= dv
v2+4
- ()=
[integrating]
> tan~! (—4x+2y+1) =2x+c
=3 4x +y+1=2tan(2x + ¢)
246 (c)
Given differential equation is
dy x —llogx
xa+ylogx =xe*x 2
d 1
= % + %logx = e¥ x 2198%
1
Here, P = %logx and Q = e*x21°8%
logx (log x)? 1 2
~IF = ef . dx — e—z — (\/E)( ogx)
247 (a)

Let us assume the equation of parabola whose
axis is parallel to y-axis and touch x-axis.
y=ax?’+bx+c ..(i)

and b? = 4ac (- curve touches x-axis)

» There are two arbitrary constant.

=~ Order of this equation is 2.

(a)

Here,y = Acoswt + Bsinwt ...
On differentiating w.r.t. t, we get

248
®

dy :
It = —wA sin wt + wB cos wt
Again, on differentiating w.r. t. t, we get
dZ
d_tZ = —w? Acos wt — w? Bsinwt
d*y 5 .

= Tz = —w* (A cos wt — Bsinwt)
Yy, = —w?y  [fromEq. ()]

249 (a)
Given, %tany = sin(x + y) + sin(x — y)
= %tanyzZsinxcosy
= tanysecy dy = 2sinx dx
= secy = —2cosx +¢
[integrating]
= secy + 2cosx =c¢

250 (a)
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251

252

253

254

255

Putting x = tan 4, and y = tan B in the given
relation, we get
cosA + cos B = A(sinA — sinB)

" (A - B) 1
= _ —
an|{—; 7
1
=tan"lx —tan"ly = 2tan~! (E)
Differentiating w.r.t. to x, we get
1 1 dy dy 1+y?

— —_—= > — =
1+x? 1+y?dx dx 1+x2
Clearly, it is a differential equation of degree 1
(b)
Gi dy _ x
1ven, E—ytanx =e"secx

IF = e—ftanx dx — p—logsecx —
secx

~ Complete solution is

1
= . = | e*secx.— dx
ySGCX f secx

= X=X 4

secx
= ycosx =e*+c
(o)

2 3
ay 1 /dy 1 /dy
22 ()

x +dx+2! dx !'\dx +

dy dy
= X =edx :— log, x

= Degree of dlfferentlal equation is 1.

()

Given, 2L — 205X
y+1  2+sinx
= J‘d_y _ fco.sx
y+1 24sinx
= log(y + 1) = —log(2 + sinx) + logc
When X = O,y =1
= Cc = 4
4
Y +1= 2+sinx
T
At x = > y+1= E
1
= y = 5
(3]
Given, cosy‘;—i/ = eXtsiny 4 42,siny
— cosy d_y — esiny(ex +x2)dx
cosy _ X )
= fesmyd f(e +X)dx
Put siny =tin LHS= cosy dy = dt
z_ [(e* + x*) dx
%3
= —et=¢e¥+ ? —-C
= ex+eSiny+£:C
3
(a)

The given differential equation can be written as
dx—xd X
yy—zy +3x2e¥dx=0=>d (;) +d(e*")

X 3
=0=>—+4+e¥ =C
y

256 (@)

Given that, 4y _ 2y (D)

dx x+2y
_ d_y _ dv
Lety =vx = Lo vtx

N dv  2-v

VT T 1 + 2v
dv 2—-v—-v(1l+2v)

=> X =
1+2v

:}f 1+2v _fld
2(1—v—v2) —)x*

= logk —Elog(l —v—v%)=logx

= 2logk —log(1 —v —v?) = 2logx
= logc = log[x?(1 — v — v?)]

s>x2—xy—y?=c
257 (@)
Giveny + x2 :Z—z = %—yzx2
This is the linear differential equation of the form
ay
xTPy=0

$P=—1’Q=x2
IF:edex:ef—ldx:e—x

Hence, required solution is

ye ¥ = fxze‘x dx

yre*=—x%e*—2xe*—2e*+c
> y+x2+2x+2=ce*
258 (b)
Given, Xdy—ydx _ _ (cos2 X) dx
X X

2 (Y xdy-ydx\ _ _ﬂ

= sec (x)( x2 ) - x
2(XVq (%) = &
> st (3)d(3) =3
= tan%=—logx+c
[integrating]
When x = 1, yzg =>c=1
_ Y
. tan( ) 1—logx =>x=e' tan(})
259 (d)

Given, & - = (14 x)dx

1+y+y

dy _

= f12—\/§2 = f(l + X) dx

(v+2) +(7)
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x Cc
2 2

= 4tan 1)=\/—(2x+x2)+c
260 (¢)

Given equation is

4y =2Y-27% =227Vdy =2"%dx

dx

On integrating both sides, we get

-X
-1) = -1
logZ( D= logZ( )+
27y 27%
_logZ B _logZ ta
= =27V =-2""+4 ¢ log2
1

X Ty = =clog2=c
261 (b)

Since, f'(x)=6(x—-1)

= ff(x)=3(x—-12?+c

[integrating] (1)

Also, at the point (2,1) the tangent to graph is
y=3x—-5
Slope of tangent=3

= f'(2)=3
32-1)?%*4+c=3
[from eq. ()]
= 3+c=3
= c=0
From Eq. (i),
f') =3(x-1)7?
= fX)=kx-12%+k
[integrating] ..(i)

Since, it passes through (2,1)
1=2-1*+k =2k=0
Hence, equation of function is

f@) = (x—1)?
262 (b)
< tog( ) = ax+ b
108 gy = ex by
= Q — eax+by — eaxeby

dx
= e PVdy = e®¥dx

On integrating both sides, we get

fe_bydy =fe“"dx

e—by edx
=

263 (d)
y + 4x + 1 =V is the suitable substitution

% =f(ax+by+c)is
Solvable for substituting
ax+by+c=V

264 (b)
Given, === (a+y?)x
" odx y(1+x2)
= fl-zkyz - f1+x2 dx
= log(1 + y?) =log(1 + x2) + logk
= 1+y)=00+x>k
This equation represents a family of
hyperbola.
265 (c)
The equation of the family of circles of radius
ris

(x—a)’+(y—-b)?=r?
Where a and b are arbitrary constants
= 2(x—a)+2(y—b)3—z=0

= (x—a)+ (y—b) Z—z =0 .. (i)

d? dy\?
- tro-nEe ()
14(92)°
= (y—b) = ——55;‘)
dx2
...(iii)

From eq. (ii),

ay\“| dy
(x _ Cl) [1+( x})} dx
dx?
..(iv)
On putting the value of (y — b) and (x — a), in
eq. (i), we get

@@ @
)

- [T
dx dx?
266 (b)
Given,
Focus S = (0,0) let P(x, y) be any point on the
parabola,
Since, SP? = PM?
= (x—0)2+ (y—0)? = (x + a)?
= y? = 2ax + a®
..(i)
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= y ; = 2a
.. (i)
From Egs. (i) and (ii), we get
2 _ 9y @ dy)*
yi =2y dx'x+ (y dx)
dy\? d
= yz(ﬁ) +2xyé=y2
dy 2 dy
= (@) =y
267 (b)
Given, — = 13:1;2
= logx = %log(l + y%) + logc
= X =cy1+y?

But it passes through (1,0), sowe getc =1
=~ Solutionis x2 —y? =1
268 (d)

Given that, @y _
dx y+1
= (y+ 1dy = x%dx
2 2

xZ

A
= 5 ty= 3 +c
This curve passes through the point (3, 2).
2+2=9+4c
=>c=-5

. . yz x3
~ Required curve is Tty= 5= 5
269 (a)
Given, —== yz_l
dx xX“+x
1 1 1
> [G-mp)a=l5d
= logx —log(x + 1) = log(y — 1) + logc
= 5=0-D
x+1 y ¢
(D)
Since, this curve passes through (1,0)c = _%
. FromEq. () 2x+ (@ -Dx+1)=0
270 (a)

. dy 1 _ _

Given, Py (I—H)y = @ and y(0) = -1

IF = o (F)at = ¢~ J(1-5)ae
e—t+log(1+t) — e—t(l + t)
. Required solution is,
ye t(1+¢t) = fﬁ et (1+t)dt+c
=[etdt+c
>ye l(1+t)=—-e1+c
Since, y(0) = -1
= c=0

_ 1
Y= (1+1)

y(1) = -

=
271 (a)

Given curve is y = x?

For this curve there is only one tangent line

ie,
x-axis (y = 0)
dy
—=0
Hence, orderis 1.
272 (c)
Given, x%+y?—2ay =20
(1)
= 2x +2yy' —2ay' =0
2x+2yy! =2a
yI
(i)
~ From Eq. (i)
2a = el
N 2x+2yyr _ x2+y?
yr y

[from Eq. (ii)]

=  (x*—=y?)y' =2xy
273 (@)
.Y +1= +
o = cosec (x +y)
Let x+y=t
dy _ E
and 1 + =
dt
= =dx
cosect
2 fsintdt=fdx
= —cost=x—c¢
=>cos(x+y)+x=c
274 (b)
Given, " dy = —=dx
2 2
= y X 4f
4.2 92 2
2 2
> Z+Z=c
4 9
275 (b)

The differential equation of the rectangular
hyperbola xy = c? is
dy dy
y+xa—0 :xa——y
276 (c)

Given, log (Z—z) =3x + 4y

Page]55




277

278

279

= 9 _ 3% g4y

dx

e ¥ dy =e3* dx

On integrating both sides, we get

e~y e3%

=

=—=c
-4 3
At x=0y=
1_1+
2-3"°¢
7
— cC = ——

~ Solution is
e 4y e3x 7

-4 3 12

= 4e3* +3e™ =7
(b)
Given differential equation is
d*y dy
@ =2 = a =2x+a
>y=x’+ax+b
~ It represents a parabola whose axis is parallel to
y-axis.
(b)
. dy _
Given, == ( )[log( ) + 1]
Put 2=t
X
= y =xt
y —
= dx L dx
dt
t+x——= t(logt +1)
1 dx
= ==
tlogt X
= log(logt) = logx + logc
[integrating]
Y\ =
= log (x) =cx
(a)
a2
Given, = = 4

—=v+x
dx dx

dv _  -v
dx  v2-v+1
dv _ —v3-v
ax vz—v+1
T gy =2 dx
—-v3—v
-(v?+1)+v
v(v2+1)

/

- log v+ tan
tan~!

2

v+x

U

dvzldx
X

fdx

v—logx+c
v=logxv+c

LU

= tan~! G) =logy +c
280 (a)
Given, (x +1) = 2x dy
ﬁ
= B=in
dx

On integrating both sides, we get

logZ—z = log(x* + 1) + logc
d :
= ﬁ =c(x?+1) e
Asatx =0, % =3
3=c(0+1)
= c=3
~ From Eq. (i),
d
Z=3(x*+1)
= dy = 3(x%? + 1dx

Again, integrating both sides, we get
3
y=3 (x? + x) +c
At point (0,1)
1:3(0+0)+C1:>C1:1

x3
y =23 (? + x) +1
> y=x3+3x+1
281 (a)
Given equation can be rewritten as
dx 1 etan_ly
(1+y2) T+

IF = ef1+y2 Y = ptan'y

. Required solution is

tan_ly tan_ly
1 e e
xetan'y :f - dy
1+y
-1
Put e Y =t = etan

tan~ly t?
xe =Jtdt=—+c

= zxetan_ly — eZtan_ly +k
282 (b)
Given, -—==log(x +1)
= dy =log(x + 1) dx
= [dy = [log(x + 1) dx
= y=+1Dloglx+1|—-x+c
x=0,,y=3
c=3
y=x+1log|lx+1| —x+3
283 (d)

Given equation is
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285

286

287

d’y logx
dx?  «x2
On integrating, both sides we get

d?y log x
J-de =f 2 dx
d 1 1
= A ng+f
dx X
d lo 1
Ly
dx X X
Atle,yanndZ—z:—l =c=0
dy  (logx+1)
Tdx x
Again on integrating, both sides we get

d 1 +1
[ - [larrl,

1
y = —E(logx)2 —logx + ¢,

X+ cq

Atx=1,y=0
¢ =0
1
Ly = —E(logx)2 —logx
(b)
Given equation is
sin"lx +sin"ty =c ..(~0)

On differentiating Eq. (i) w.r.t. x, we get
1 1 dy

+ —_— =
Vi—x2 [J1-—y2dx

dy  J1-y?
dx  1—x2

= J1-x2dy+1—-y?dx=0

This is the required differential equation.
(d)

. dy _ 2
Given that, ol 1+y

dy
= Tyz =dx
On integrating both sides, we get
d
J 7o
1+ y?

= tan™! y=x+c¢
Atx =0,y =0,thenc=0
Atx =m,y=0,thentan™'0=n+¢c 2c=-n
~tan"ly=x =y =tanx = ¢p(x)
Therefore, solution becomes y = tan x
But tan x is not continuous function in (0, 7)
So, ¢(x) is not possible in (0, 7).
(3]
dy

Letp = o

~ Given differential equation reduces to
p?—xp+y=0

288

289

290

291

292

293

Differentiating both sides w.r. t. x, we get
2 ap ap +p=0
P dx X dx pTp=

:>dp(2 )=20
dx p=Xx)=

. d?y _ y _x
:Eltherﬁ =0or x>
= y = 2x — 4 will satisfy.
(<)
Given, y = asin(5x + ¢)
dy
= == 5acos(5x +¢)
4y — _25asin(5x +c) = —25
5= asin(5x +c¢) = y
(<)
: L2\
Given, (1 — x )dx xy=1
dy x 1

= — =
dx 1-x2) T 1—x2
This is a linear equation, comparing with the

equation

dy

—Z 4+ Py =

ax TPy Q

p X 1

—1 = — =
1—x2'Q 1—x2

o IF = edex — ef%dx

o IF = 719801 _ V1 —x2

(9
We have,

vy _ 1 —
Slope—dx:>dx_2y:>2ydy—dx

Integrating both sides, we get y? = x + C
This passes through (4, 3)
~9=4+C>C=5

So, the equation of the curve is y2 = x + 5

(a)
The given differential equation is
dy sinx 1
- 4+ —
dx COSX COSX
sinxd

o IF = efcosx® = glogsecx = gec
(b)

. dy 2x 1

iven, — V=
Given, dx + 1+x2 (1+x2)2

IF = ef% = plog(14x?) = 1 4 x2
The complete solution is
2y _ 2 1
y(1+x*)=[(1+x ) G
= y(l+x?)=tanlx+¢c
(b)

 The order of the differential equation is the
order of highest derivative in the differential
equation.

dx + ¢
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~ The second order differential equation is in
option (b) ie,

1.,

yy'+y=sinx

294 (c)
Given, dy _ Ji7y*
dx y
—y p—
= le__yz dy = [dx
= —J1-y?2=x+c
= (x+c)i+y*=1
. Centre (—c,0), radius=1
295 (c)

Given, Z—z +y = 2e*
IF = ef 1% = o*

~ Required solution is

ye* =2 [e** e¥dx = 263" +c

= y = gezx +ce™
296 (c)
Given, y =sin"1x

dy _ 1

120
)
d? d .
= (1—-x?%) d_xJZI =x d—z ..[from Eq.(i)]
297 (a)

. d
Given, ﬁ = 2C0SX — Yy COSX COSecC x

d
= £+ycotx=2cosx
IF = efcotx dx — e,log(sinx) = sinx

= Solutionis ysinx = [2cosxsinx dx + ¢

= ysinx = [sin2x dx + ¢
= ysinxz%szx+c
At x=%,y=\/§
. E_—cosz(n/zl)
\/Esm4——2 +c
= c=1
ysinx=—%cost+1
= =—1.C°_52x+cosecx
2 sinx
- _ — 9 cin2
= y = ZSinx(l 2 sin“ x) + cosec x
= y=%cosecx+sinx
298 (b)

299

300

301

302

) tan~1
Given,

x y _
1+x2 dx + 1+y2 dy =0

N M+llo 1+y>) =<
2 208 Y =3
[integrating]
= (tan"1x)? +log(1+y?) =c
(d)
Given, @y _ ytanx = —2sinx
dx

IF = e~ Jtanxdx — o5y
- Solution is

y(cosx) = [—2sinxcosx dx + ¢ =
— [sin2x dx + ¢

= ycosx = L
(a)

. dy 1 1 _
Given, ——— (ﬁ) Y= and y(0) = —1

IF = ef_(#)dt = e_f(l_ﬁ)dt
— e—t+log(1+t) — e—t(l + t)
~ Required solution is
ye t(1+1¢t) = fﬁe‘t(l +t)dt +c
=[etdt+c
=>  ye'f(l+t)=—e"+c
Since, y(0) = -1

= c=0
_ 1
Y= (1+1)
1
= J’(l)=—5
(d)

The equation of all the straight lines passing
through origin (0, 0) is

y=mx ..(i)

Hence, required differential equation of all such
lines is

/- (2)- (n-2)

(@)
2
Given equation is ay m—xm
dx siny+ycosy
= (siny + y cosy)dy = (xlogx? + x)dx

On integrating both sides, we get

f(siny +ycosy)dy = f(x log x? + x)dx

= —cosy +ysiny
+ cosy
x? 5
= —1
2 ogx

x% 1
—f——Zxdx+jxdx+c
2 x2
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X2
=>ysiny=7210gx—fxdx+fxdx+c

= ysiny = x%logx + ¢
303 (d)
Given, y(1—x)dx = xdy

1 1
= (; - 1) dx = ;dy
= logx —x =logy —logc
[integrating]
= x = logE
y
= ye* = xc
304 (b)
We have,
xZ—i: +y=xe*

=>xdy+ydx =xe*dx
= d(xy) = x e*dx
:fl-d(xy) =fxexdx$xy=ex(x—1)+C
(0
Differential equation is
100 &2 d — 20 + y=0
Here Auxiliary equatlon is
(100m? —20m+ 1)y =0
(10m —1)?%y =

1 1
m=-—,—
10”10

305

=

=

Hence the required solution is

1
y = (c; +cx)ew
306 (d)

We have,
Yoy s ydy=2xd
ydx_ x=>ydy =2xdx

On integrating, we obtain

yZ
7=xZ+C:yZ—2x2=ZC

Clearly, it represents a hyperbola
307 (d)

308

309

. dy _
: 2(y+3)—xy%—0

dy
>2(y+3)=xy —
O +3)=xy -
2 0 (Y
:f;dx-fyﬁdx
= 2logx =y —3log(y +0) +c¢
Putx=1andy = -2

>2=c
x2(y+3)3 =e¥t?

T

=>logly+1)=x+C ..(0)

Itis given that y(0) = 1i.e.y = 1whenx =0
~log2==C

Substituting the value of C in (i), we get
logly +1) = x + log 2
>y+1=2e"=2y=2e"-1

(0

Given differential equation is

2x

1
= log(3+y) =Elogx+logc
= log(3+y) =logc-Vx
=>3+y=c-Vx

= B+y)?=c%x
Which is an equation of a parabola.
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